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APPENDIX  A 


PHASE  II  RCRA  FACILITIES  INVESTIGATION  FIELD  PROGRAM 
A.1  INTRODUCTION 

A.l.0.1.  This  appendix  summarizes  field  activities  conducted  by  Montgomery  Watson  in 
support  of  the  Phase  II  RFI  at  TEAD-N  during  the  fall  of  1993  and  spring  of  1994,  and 
includes  descriptions  of  the  investigation  scope,  organization  of  project  personnel,  and  a 
summary  of  the  field  work  performed  at  each  SWMU.  In  addition,  facility-wide 
investigation  activities  are  discussed.  Also  included  in  this  appendix  are  descriptions  of 
the  health  and  safety  program  under  which  all  field  activities  were  conducted,  and 
descriptions  of  sample  collection,  handling,  and  shipping  procedures. 

A.l.0.2.  The  Phase  II  RFI  field  activities  were  conducted  without  significant  deviation 
from  the  project  work  plans  prepared  for  this  investigation.  Although  methodologies 
were  revised  in  the  field  when  necessary,  data  quality  objectives  were  met  without 
exception.  For  example,  1  of  the  20  soil  borings  at  SWMU  20  was  dug  with  a  stainless 
steel  shovel  rather  than  drilled  with  a  hollow-stem  auger  rig,  because  overhead  power 
lines  prevented  access  by  the  drill  rig.  Although  the  excavation  methodology  was 
revised,  the  planned  location  was  maintained  and  the  data  quality  objective  met.  These 
include  the  Data  Collection  Quality  Assurance  Plan  (MW,  1993a),  the  Data  Management 
Plan  (MW,  1993b),  the  Health  and  Safety  Plan  (MW,  1993c).  And  the  Project 
Management  Plan  (MW,  1993d).  Each  of  these  plans  was  reviewed  and  approved  by  the 
UDEQ  and  the  USEPA. 

A.2  SCOPE  OF  THE  PHASE  II  RFI  FIELD  PROGRAM 

A.2.0.1.  Phase  II  RFI  field  work  was  conducted  at  each  of  the  eight  Group  A  suspected 
releases  SWMUs  in  the  North  Area  of  TEAD.  The  Phase  I  RFI  program  had  investigated 
suspected  releases  of  contaminants  from  20  SWMUs  at  TEAD-N,  and  qualitatively 
prioritized  them  for  further  work,  based  on  degree  and  type  of  contamination.  Seven  of 
the  SWMUs  investigated  during  the  Phase  II  RFI  were  those  assigned  the  highest 
priorities  based  on  the  Phase  I  RFI  results,  which  found  that  contaminants  had  been 
released  to  the  environment  from  each  of  these  facilities.  An  additional  SWMU  was 
added  to  this  group  midway  through  the  investigation,  when  regulatory  review  defined  a 
SWMU  that  had  not  previously  been  investigated. 
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While  the  objective  of  the  Phase  I  RFI  was  to  determine  the  presence  or  absence  of 
contamination,  the  Phase  II  RFI  objective  was  to  support  risk-based  decisions  regarding 
remedial  actions  by  defining  the  horizontal  and  vertical  extent  of  contaminants.  At  each 
of  the  Phase  II  SWMUs  a  site-specific  sampling  program  was  developed  using  a  variety 
of  investigative  techniques,  depending  upon  the  site  conditions  and  types  of  contaminants 
present.  The  majority  of  the  field  work  was  conducted  during  October  and  November, 
1993,  with  some  additional  field  work  during  May  1994  and  August  1995.  All  sample 
locations  and  a  summary  of  analytical  results  are  included  in  the  figures  and  tables  in 
each  SWMU-specific  section  of  Volume  I  of  this  report. 

A.2.0.2.  Activities  conducted  during  the  Phase  II  RFI  at  TEAD-N  consisted  of  the 
following: 


•  Obtaining  base  access  for  all  project  personnel  and  field  vehicles. 

•  Establishing  on-base  support  facilities,  including  an  office  trailer,  restroom 
facilities,  and  on-site  communications. 

•  Obtaining  necessary  excavation  permits,  utility  clearances  and  discharge 
permits  to  conduct  field  activities. 

•  Establishing  a  non-treated  clean  water  source  to  be  used  for  all  field 
operations,  including  decontamination  procedures. 

•  Drilling  and  sampling  21  3-foot  soil  borings  and  collecting  eight  surface  soil 
samples  at  SWMU  20. 

•  Obtaining  one  surface  water  and  two  sediment  samples  from  a  watering 
trough  and  wet  area  at  SWMU  2 1 . 

•  Drilling  and  sampling  1 1  3-foot  and  three  20-foot  soil  borings  at  SWMU  34. 

•  Hand  augering  and  sampling  eight  3-foot  soil  borings  and  collecting  eight 
surface  soil  samples  at  SWMU  37. 


Drilling  and  sampling  three  3-foot,  20  5-foot,  12  10-foot,  and  four  100- foot 
soil  borings  and  collecting  seven  surface  soil  samples  at  SWMU  42. 

Conducting  an  XRF  field  survey  for  lead  at  SWMU  42. 

Conducting  a  geophysical  survey  at  SWMU  42. 

Collecting  eight  air  filter  samples  over  two  rounds  of  air  monitoring  at  four 
separate  locations  in  and  around  SWMU  42. 

Excavating  seven  test  pits  at  SWMU  42,  and  sampling  two  of  them. 

Drilling,  constructing,  and  developing  two  deep  (approximately  350  feet) 
monitoring  wells  at  SWMU  45. 

Conducting  two  rounds  of  groundwater  sampling  at  the  two  new  wells  and 
one  existing  well  at  SWMU  45. 

Conducting  aquifer  tests  and  measuring  groundwater  elevations  at  the  two 
new  wells  at  SWMU  45. 

Drilling  and  sampling  two  10-foot  borings  at  SWMU  48. 

Collecting  22  surface  soil  samples  for  total  chromium  and  hexavalent 
chromium  analyses  from  SWMUs  1,  20,  21,  and  42. 

Surveying  the  State  Plant  coordinates  and  elevations  of  the  four  100-foot 
borings  at  SWMU  42,  and  two  new  monitoring  wells  at  SWMU  45,  and  the 
four  air  monitoring  stations  at  SWMU  42. 

Conducting  a  video  survey  of  the  stormwater  lines  in  the  500-Series  Area. 

Drilling  and  sampling  17  10-foot  borings  along  the  stormwater  line  in  the 
500-Series  Area. 

Plotting  all  sampling  locations  in  relation  to  field  survey  references 
established  during  the  Phase  I  RFI. 


•  Conducting  an  ecological  survey  of  each  of  the  eight  investigated  SWMUs. 

•  Conducting  all  applicable  on-site  health  and  safety  monitoring  of  project 
personnel. 

•  Shipping  the  samples  to  the  Environmental  Science  and  Engineering  (ESE) 
analytical  laboratory  in  Gainesville,  Florida,  for  analysis,  except  the  soil 
samples  collected  in  August  1995  which  were  delivered  to  the  DataChem 
analytical  laboratory  in  Salt  Lake  City,  Utah. 

•  Maintaining  all  required  documentation 

A.3  FIELD  PROGRAM  ORGANIZATION 

A.3.0.1.  The  Montgomery  Watson  project  team  for  the  1993  RFI  was  staffed  and 
supported  mainly  through  the  Salt  Lake  City  office  of  Montgomery  Watson.  Support 
staff  from  other  Montgomery  Watson  offices  were  utilized  as  needed.  The  Montgomery 
Watson  team  was  also  supported  by  personnel  from  several  qualified  subcontractors  at 
various  stages  of  the  project.  Figure  A-l  shows  the  project  organization  for  this  Phase  II 
RFI. 

A.3.1.  Montgomery  Watson  Field  Team  Organization 

A.3.1.1.  Montgomery  Watson  field  team  personnel  were  divided  into  two  separate  field 
teams,  which  were  supervised  and  coordinated  by  the  Field  Operations  Leader.  These 
field  teams  were  designated  “Team  A”  and  “Team  B”  for  purposes  of  field  operations 
identification.  Team  A  consisted  of  two  Montgomery  Watson  employees  who  were 
responsible  for  all  sampling  activities  except  those  associated  with  the  four  100-foot 
borinas  at  SWMU  42.  Team  B  consisted  of  one  Montgomery  Watson  employee  and  the 
drilling  subcontractors  personnel.  This  team  was  devoted  to  drilling  and  sampling  the 
four  100-foot  soil  borings  at  SWMU  42  and  to  drilling  and  installing  the  two  deep 
monitoring  wells  at  SWMU  45. 

A.3.1.2.  In  addition  to  providing  supervision  of  the  field  teams,  the  Field  Operations 
Leader  provided  field  supervision  for  all  subcontractors  associated  with  the  field 
program,  and  served  as  the  On-site  Safety  Officer. 
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A.3.2.  Field  Program  Subcontractors 

A.3.2.1.  The  following  subcontractors  were  utilized  during  all  or  part  of  the  Phase  II 
field  investigation  at  TEAD-N: 

•  UXB  International,  Inc.  (UXB),  of  Chantilly,  Virginia,  fielded  personnel  for 
explosive  ordnance  support  at  selected  SWMUs.  Their  responsibilities  for  this 
project  were  unexploded  ordinance  (UXO)  detection  and  escort  for 
Montgomery  Watson  personnel,  and  for  other  subcontractors  working  at  the 
OB/OD  area  of  TEAD-N  while  conducting  the  ecological  survey,  as  well  as  at 
SWMU  42  while  performing  various  field  activities. 

•  ESE  Laboratory  of  Gainesville,  Florida,  provided  the  analytical  laboratory 
work  for  the  Phase  II  RFI.  ESE  is  certified  by  both  USAEC  and  the  DEQ,  and 
was  responsible  for  the  analytical  tasks  associated  with  the  investigation,  as 
well  as  electronic  transfer  of  analytical  data  to  Montgomery  Watson  and  to  the 
IRDMIS.  SWMU-specific  tables  of  analytical  results  are  included  in  the  RFI 
Report  with  the  discussions  of  contamination  characterization  for  each 
SWMU.  Appendix  E  contains  an  evaluation  of  the  analytical  program. 
Chemical  data  files  containing  all  analytical  results  are  included  as 
Appendix  P. 

•  Caldwell,  Richards  and  Sorensen  Engineering,  Inc.  (CRS)  of  Salt  Lake  City, 
Utah,  performed  location  and  elevation  surveys  for  the  two  new  monitoring 
wells  at  SWMU  45,  the  four  100-foot  borings  at  SWMU  42,  and  the  four  air 
monitoring  stations.  A  summary  of  the  field  survey  data  is  included  in 
Appendix  I. 

•  Layne  Environmental  Services,  Inc.  (Layne)  of  Salt  Lake  City,  Utah,  drilled 
and  constructed  the  two  deep  monitoring  wells  at  SWMU  45  and  drilled  and 
abandoned  the  four  100-foot  borings  at  SWMU  42.  Layne  provided  drilling 
equipment,  operator  personnel,  steam  cleaning  and  soil  sampling  equipment 
(i.e.,  cyclone  hopper,  split-spoon  soil  samplers,  etc.),  and  a  decontamination 
area  for  steam  cleaning  equipment.  Layne  also  provided  a  smeel  rig  for 
developing  the  two  new  monitoring  wells. 


Overland  Drilling  of  Salt  Lake  City,  Utah,  was  responsible  for  drilling  shallow 
boreholes  at  SWMUs  20,  34,  37,  and  42.  Overland  provided  an  all-terrain, 
hollow-stem  auger  drill  rig,  operator  personnel,  and  all  equipment  and 
facilities  for  steam  decontaminating  equipment. 

EarthTech  Drilling  Company  of  Sandy,  Utah,  was  responsible  for  drilling 
shallow  boreholes  at  SWMU  48  and  along  the  stormwater  line  in  the 
500-Series  Area.  EarthTech  provided  an  all-terrain,  hollow-stem  auger  drill 
rig,  operator  personnel,  and  all  equipment  and  facilities  for  steam 
decontaminating  equipment. 

The  Salt  Lake  City  office  of  Dames  and  Moore  provided  geotechnical  support 
for  this  investigation  by  conducting  geotechnical  soil  analyses  of  selected  soil 
samples  from  the  borings.  Dames  and  Moore  provided  the  personnel  and 
facilities  to  conduct  soil  sieve  and  Atterberg  limit  analysis,  as  well  as  specific 
gravity  determinations.  Appendix  J  contains  the  results  of  the  Dames  & 
Moore  geotechnical  testing  program. 

Enviro-Recovery  Consultants  (ERC),  of  Salt  Lake  City,  Utah  conducted  field 
screening  for  lead  contamination  at  the  Bomb  Washout  Building  (SWMU  42) 
using  XRF  methods.  ERC  prided  a  portable  XRF  spectrometer  and  operator 
personnel  for  conducting  real-time  metals  analysis.  These  data  assisted  in 
defining  the  horizontal  and  vertical  extent  of  lead  contamination.  ERC 
supplied  the  data  in  an  appropriate  format  to  the  Montgomery  Data 
Management  Coordinator.  Appendix  G  summarizes  the  XRF  field  screening 
results. 

North  American  Weather  Consultants,  of  Salt  Lake  City,  Utah  provided 
support  for  the  air  monitoring  activities  conducted  at  SWMU  42.  These 
services  included  assisting  in  site  selection  for  the  air  samplers; 
meteorological  monitoring;  and  installation,  calibration,  operation,  and 
collection  of  samples  from  five  “hi-vol”  air  samplers  placed  in  four  separate 
locations.  North  American  Weather  Consultants  submitted  the  filter  samples 
and  appropriate  QC  blanks  to  the  analytical  laboratory. 

Dan’s  Field  Service  of  Salt  Lake  City,  Utah,  provided  a  smeel  rig  for  the  two 
rounds  of  groundwater  sampling  conducted  on  the  three  monitoring  wells  in 


SWMU  45.  Dan’s  also  provided  a  stainless  steel  submersible  pump,  poly  tank 
for  purge  water,  operator  personnel,  and  a  steam  cleaner  for  equipment 
decontamination. 

•  Roto-Rooter  of  Salt  Lake  City,  Utah,  provided  the  video  camera  equipment, 
operator  personnel,  and  support  truck  for  the  video  survey  conducted  inside 
the  stormwater  pipeline  that  leads  from  the  Pesticide  Handling  and  Storage 
Area  (SWMU  34)  to  the  Stormwater  Discharge  Area  (SWMU  45). 

•  Practical  Geophysics  of  Salt  Lake  City,  Utah,  conducted  terrain  conductivity 
and  magnetic  geophysical  surveys  at  the  Bomb  Washout  Building 
(SWMU  42).  Practical  Geophysics  also  prepared  a  summary  report  of  their 
activities  which  is  included  as  Appendix  F. 

A.4  SWMU-SPECIFIC  INVESTIGATIONS 

A. 4. 0.1.  Introduction.  This  section  summarizes  Phase  II  RFI  field  activities  at 
individual  SWMUs  at  TEAD-N.  A  tabular  summary  of  the  SWMU-specific  sampling 
programs  is  included  as  Table  A-l. 

A.4.1.  Preparatory  Activities 

A.4.1.1.  During  the  period  of  August  4  to  October  4,  1993,  Montgomery  Watson 
personnel  completed  several  activities  in  preparation  for  the  upcoming  field  effort  at 
TEAD-N: 

•  Montgomery  Watson  project  personnel  visited  TEAD-N  to  meet  with  AEC, 
State  of  Utah,  and  U.S.  EPA  personnel  for  the  purpose  of  familiarization  with 
SWMU  locations  and  to  discuss  monitoring  well  placement,  sampling 
locations,  and  sampling  rationale. 

•  Water  Well  No.  3  was  sampled  and  tested  according  to  AEC  procedures  and 
designated  a  clean  water  source. 

•  The  mobile  office  trailer  was  delivered  to  the  Depot  and  placed  at  the  north 
end  of  the  Maintenance  Area  for  use  by  Montgomery  Watson  personnel 
during  the  field  effort. 
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AED  Ammunition  Equipment  Directorate  SVOC  Semi-Volatile  Organic  Compound 

BTEX  Benzene,  toluene,  ethylbenzene,  xylenes  SWMU  Solid  Waste  Management  Unit 

PCB  Polychlorinated  biphenyl  TPH  Total  petroleum  hydrocarbon 

PCDD  Pentachlorodibenzodioxin  VOC  Volatile  Organic  Compound 

PCDF  Pentachlorodibenzofiiran  XRF  X-ray  fluorescence 
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AED  Ammunition  Equipment  Directorate  SVOC  Semi-Volatile  Organic  Compound 

BTEX  Benzene,  toluene,  ethylbenzene,  xylenes  SWMU  Solid  Waste  Management  Unit 

PCB  Polychlorinated  biphenyl  TPH  Total  petroleum  hydrocarbon 

PCDD  Pentachlorodibenzodioxin  VOC  Volatile  Organic  Compound 

PCDF  Pentachlorodibenzofuran  XRF  X-ray  fluorescence 
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•  The  field  trailer  was  stocked  with  office  supplies  and  other  necessary 
equipment.  The  trailer  was  equipped  with  telephone  service,  a  fax  machine, 
and  a  copier.  A  portable  outhouse  was  also  delivered  to  the  field  trailer 
location. 

•  Field  equipment  such  as  field  vehicles,  sampling  equipment,  health  and  safety 
monitoring  devices,  cellular  phones,  etc.,  was  gathered  and  transported  to  the 
Montgomery  Watson  office  trailer  at  TEAD-N. 

•  The  necessary  utility  clearances,  excavation  permit,  and  wastewater  discharge 
permit  were  obtained  from  the  appropriate  Depot  agencies. 

•  A  monitoring  well  construction  permit  was  obtained  from  the  State  of  Utah 
Division  of  Water  Rights  for  the  two  new  monitoring  wells  at  TEAD-N. 

A.4.2.  Open  Burning/Open  Detonation  Areas  (SWMU  1,  la,  lb,  lc,  Id) 

A.4.2.1.  The  interim  RCRA  permit  under  which  the  OB/OD  Area  facility  operates 
requires  sampling  for  environmental  contamination  upon  facility  closure.  Therefore,  the 
only  activities  conducted  during  the  Phase  II  RFI  at  the  OB/OD  areas  included  collection 
of  four  surface  soil  samples  for  total  chromium  and  hexavalent  chromium  analysis,  and 
an  ecological  survey  of  the  local  flora  and  fauna  was  conducted  to  provide  information  to 
support  the  risk  assessment. 

A.4.3.  AED  Deactivation  Furnace  Site  (SWMU  20) 

A.4.3.1.  Introduction.  Phase  I  RFI  sampling  indicated  contamination  by  metals  and 
explosives  on  the  ground  surface  were  derived  from  activities  at  SWMU  20.  Additional 
sampling  was  conducted  by  Team  A  on  November  2-4,  1993,  to  help  delineate  the 
vertical  and  horizontal  extent  of  this  contamination  and  evaluate  whether  some  of  the 
contamination  had  been  released  as  airborne  stack  emissions,  as  well  as  to  gather  more 
site-specific  data  on  background  metals  concentrations.  Overland  Drilling  provided 
drilling  support  at  SWMU  20. 


A.4.3.2.  Scope  of  the  Investigation.  Twenty-one  3-foot  soil  borings  were  sited  around 
the  AED  Deactivation  Furnace  Site.  .  Nineteen  borings  were  sited  to  investigate  the 
possibility  that  contaminants  have  migrated  horizontally  due  to  surface  water  runoff  or 
wind,  and  to  determine  if  subsurface  infiltration  of  hazardous  constituents  has  occurred  in 
areas  where  Phase  I  sampling  showed  surface  contamination.  Three  samples  per  boring 
were  collected,  for  a  total  of  57  samples.  Two  borings  were  placed  in  areas  judged  to  be 
unaffected  by  the  SWMU  20  activities  to  provide  information  on  background  metals 
concentrations  in  the  soil.  These  two  borings  were  sampled  from  1  to  2  feet  bgs  and  2  to 
3  feet  bgs,  for  a  total  of  four  samples. 

A.4.3.3.  Analytical  Program.  All  soil  samples  were  analyzed  for  TAL  metals  and 
explosives  with  the  exception  of  the  four  background  soil  samples  which  were  only 
analyzed  for  TAL  metals.  The  August  1995  samples  were  analyzed  for  chromium, 
hexavalent  chromium,  and  dioxins/furans.  In  August  1995,  eight  additional  surface  soil 
samples  were  collected  for  chromium/hexavalent  chromium  and  dioxin/furan  analyses. 

A.4.4.  Deactivation  Furnace  Building  (SWMU  21) 

A. 4. 4.1.  Introduction.  Data  collected  during  the  Phase  I  RFI  indicated  elevated 
concentrations  of  metals,  dioxins/furans,  explosives,  as  well  as  trace  amounts  of  VOCs 
and  SVOCs,  in  the  surface  soil  surrounding  SWMU  21.  As  is  the  case  with  the  OB/OD 
Area  SWMUs,  the  RCRA  permit  that  governs  this  facility  requires  sampling  for 
environmental  contamination  upon  facility  closure.  Consequently,  no  soil  sampling  was 
conducted  during  the  Phase  II  RFI.  However,  a  watering  trough  and  related  wet  area 
were  sampled  by  Team  A  on  October  7,  1993  to  evaluate  the  potential  risks  to  local 
wildlife  that  may  use  this  water  source.  In  addition,  four  surface  samples  were  collected 
on  June  9,  1994  for  total  chromium  and  hexavalent  chromium  speciation  to  help  aid  in 
the  risk  assessment  evaluation. 

A.4.4. 2.  Scope  of  the  Investigation.  One  surface  water  sample  was  collected  from  the 
cattle  and  wildlife  water  trough  that  is  fed  by  the  TEAD-N  water  supply.  Two  sediment 
samples  were  also  collected  from  a  related  wet  area.  Sediment  sample  locations  were 
evenly  distributed  throughout  the  wet  area  as  determined  by  Montgomery  Watson 
personnel  in  the  field.  The  four  surface  soil  samples  were  collected  from  areas  of  known 
chromium  contamination. 


A.4.4.3.  Analytical  Program.  Sediment  samples  were  analyzed  for  metals,  explosives, 
and  dioxins/furans,  and  surface  soil  samples  were  analyzed  for  total  chromium  and 
hexavalent  chromium. 

A.4.5.  Pesticide  Handling  and  Storage  Area  (SWMU  34) 

A.4.5.1.  Introduction.  Data  from  the  Phase  I  RFI  indicated  elevated  concentrations  of 
pesticides,  herbicides,  and  metals  in  the  surface  soil  surrounding  SWMU  34,  which  result 
from  past  practices  at  the  facility.  To  further  define  the  areal  and  vertical  extent  of  these 
contaminants,  field  Team  A  collected  additional  soil  samples  during  the  period  from 
October  23  through  November  2,  1993. 

A.4.5.2.  Scope  of  Investigation.  Locations  for  shallow  3-foot  borings  were  chosen  to 
provide  general  areal  coverage  around  SWMU  34.  Three  20-foot  borings  were  sites  to 
investigate  the  specific  areas  noted  below.  Overland  Drilling  provided  drilling  services 
for  the  following  sampling  activities: 

•  Drilling  nine  3-foot  borings  at  locations  along  the  perimeter  of  the  facility,  and 
collecting  three  samples  per  boring  (27  samples  total). 

•  Drilling  three  20-foot  borings  at  locations  adjacent  to  the  outfall  pipe,  the 
mixing  sink  catch  tanks,  and  beneath  the  concrete  spill  basin,  and  collecting 
five  samples  per  boring  (15  samples  total). 

•  Drilling  two  3-foot  borings  at  locations  distant  from  SWMU  34  activities,  but 
within  the  same  soil  type,  and  collecting  two  samples  per  boring  for 
information  on  background  metals  concentrations  (four  samples  total). 

A.4.5.3.  Analytical  Program.  The  nine  borings  placed  around  the  facility  perimeter 
were  analyzed  for  TAL  metals  and  pesticides,  and  three  of  these  surface  samples  were 
submitted  for  TRPH  analysis.  All  samples  collected  from  the  20-foot  borings  were 
analyzed  for  TAL  metals  and  organochlorine  pesticides.  In  addition,  five  of  these 
samples  were  analyzed  for  BTEX  based  on  PID  readings  and  soil  appearance.  The  two 
background  borings  were  submitted  for  metals  analysis. 
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A.4.6.  Contaminated  Waste  Processing  Plant  (SWMU  37) 

A.4.6.1.  Introduction.  Various  contaminants  were  detected  in  surface  soils  at 
SWMU  37  during  the  Phase  I  RFI,  including  dioxins/furans  and  several  SVOCs.  To 
further  define  the  areal  and  vertical  extent  of  contamination,  field  Team  A  collected  soil 
samples  from  several  surface  and  shallow  boring  locations  on  October  5  and  6,  1993. 

A.4.6.2.  Scope  of  Investigation.  Eight  surface  soil  samples  were  collected  from  around 
the  perimeter  of  the  Contaminated  Waste  Processor  Facility.  Samples  were  located 
500  feet  from  the  facility  along  the  eight  compass  directions  (i.e.,  N,  NE,  E,  SE,  S,  SW, 
W,  and  NW).  The  500-foot  distance  was  intended  to  eliminate  the  possibility  of 
contamination  by  surface  runoff,  but  give  an  indication  of  airborne  transport  from  the 
facility.  In  addition,  seven  3-foot  soil  borings  were  advanced  with  a  hand  auger.  These 
borings  were  placed  in  drainage  areas  that  would  receive  surface  water  runoff  or 
wastewater  from  the  facility.  Three  samples  were  collected  from  each  of  these  borings. 
Two  3-foot  soil  borings  were  also  hand  augered  at  distant  (background)  locations,  and 
two  samples  were  submitted  per  borehole. 

A.4.6.3.  Surface  soil  samples  were  collected  within  the  top  two  inches  of  soil.  Each 
surface  sample  was  collected  from  five  aliquots  evenly  distributed  on  a  five  foot  radius 
from  the  central  sampling  location.  This  technique  distributes  each  sample  over  a  larger 
sampling  area,  providing  a  more  representative  measure  of  average  soil  conditions. 

A.4.6.4.  Hand  auger  samples  were  collected  with  a  decontaminated,  stainless  steel, 
3-inch  diameter  bucket  auger.  Samples  were  collected  from  the  intervals  0-1,  1-2,  and 
2-3  feet  bgs. 

A.4.6.5.  Analytical  Program.  All  of  the  soil  samples  collected  at  SWMU  37  were 
analyzed  for  dioxins/furans  and  SVOCs  with  the  exception  of  the  two  background 
samples  which  were  submitted  for  metals  analysis  only. 

A.4.7.  Bomb  Washout  Building  (SWMU  42) 

A.4.7.1.  Introduction.  Data  generated  from  the  Phase  I  RFI  indicated  that  a  release  of 
contaminants  to  surface  and  subsurface  soils  has  occurred  at  SWMU  42.  To  characterize 
the  lateral  and  vertical  distribution  of  contaminants  and  evaluate  if  a  potential  for 
groundwater  contamination,  surface,  shallow,  and  deep  soil  samples  were  collected 
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during  the  field  investigation.  Field  Team  A  collected  surface  and  shallow  soil  samples 
during  October  7-14  and  19-23,  1993.  Field  Team  B  conducted  a  deep  subsurface  soil 
investigation  on  November  3-6  and  8,  1993.  In  addition,  meteorological  monitoring  and 
air  sampling  were  conducted  during  the  period  from  October  8  through  December  7, 
1993  to  assess  the  current  potential  for  airborne  releases  of  contaminants  from 
contaminants  from  soils  at  the  site. 

A.4.7.2.  Field  observations  made  during  the  Phase  II  activities  in  October  1993  results  in 
additional  field  activities  at  SWMU  42  in  April  and  May  of  1994.  A  geophysical 
investigation  and  a  test  pit  excavation  and  sampling  program  were  conducted  to  explore 
the  possibility  that  subsurface  debris  might  be  present  in  an  open  field  west  and  north  of 
Building  539. 

A.4.7.3.  Scope  of  Investigation.  The  following  sampling  activities  were  conducted  at 
SWMU  42  during  the  Phase  II  RFI: 

•  A  field  XRF  screening  program  was  conducted  on  150  soil  samples  to  aid  in 
delineating  metals  contamination  of  the  surface  soils  and  to  assist  in  siting  the 
shallow  soil  borings. 

•  Eight  surface  soil  samples  were  collected  for  metals  analysis  to  serve  as 
laboratory  confirmation  and  to  provide  calibration  samples  for  the  XRF 
instrument. 

•  Six  surface  soil  samples  were  collected  for  chromium  and  hexavalent 
chromium  analysis  to  estimate  the  percentage  of  chromium  present  in  the 
hexavalent  state. 

•  Three  surface  soil  samples  were  collected  for  dioxin/furan  analysis  to 
investigate  the  areal  distribution  of  these  isomers. 

•  One  surface  soil  sample  was  collected  from  a  location  distant  from 
SWMU  42,  but  in  the  same  soil  type,  to  provide  information  on  background 
metals  concentrations  in  the  surface  soils. 

•  Three  3-foot  soil  borings  were  drilled  at  locations  judged  to  be  distant  from 
the  contamination  at  SWMU  42  for  background  metals  analysis. 


A- 19 


•  Two  3-foot  borings  were  placed  along  the  edge  of  the  asphalt  west  of  the 
northern  portion  of  Building  520  to  investigate  possible  solvent  disposal  at 
this  location. 

•  Eighteen  5-foot  borings  were  drilled  to  investigate  the  horizontal  and  vertical 
extent  of  contamination  from  past  furnace  activities. 

•  Twelve  10-foot  borings  were  located  on  either  side  of  the  discharge  ditch  and 
holding  pond  to  further  characterize  the  horizontal  subsurface  migration  of 
contaminants  from  these  source  areas. 

•  Four  100-foot  borings  were  placed  in  the  wastewater  ditch  and  holding  pond 
to  investigate  the  depth  of  contaminant  migration  due  to  infiltration  from  these 
sources. 

•  Four  air  monitoring  stations  were  established  with  air  sampling  was  conducted 
over  a  period  of  two  months.  Each  month’s  samples  were  composited  for 
each  station  (eight  samples  total). 

•  Approximately  100,000  line  feet  of  traverses  were  made  using  a  portable 
magnetometer,  non-ferrous  metal  detector,  and  terrain  conductivity  equipment 
to  investigate  the  possibility  of  subsurface  debris  in  an  approximately  35-acre 
area  near  Building  539. 

•  Seven  approximately.  10-foot  deep  test  pits  were  excavated  to  explore 
subsurface  anomalies  detected  during  the  geophysical  traverses.  Two  soil 
samples  were  collected  from  two  of  these  test  pits  (four  samples  total)  and 
submitted  for  metals  and  explosives  analyses. 

A.4.7.3.  Analytical  Program.  With  the  exception  of  the  XRF  soil  samples  that  were 
screened  for  metals  in  the  field,  all  of  the  soil  samples  collected  at  SWMU  42  were 
submitted  to  the  laboratory  for  metals  or  dioxin/furan  analysis.  The  two  3-foot  borings 
placed  along  the  edge  of  asphalt  west  of  the  northern  portion  of  Building  520  were  also 
samples  for  VOCs  and  SVOCs.  In  addition,  the  18  5-foot  borings,  and  four  100-foot 
borings,  and  the  test  pit  soil  samples  were  also  sampled  for  explosives.  The  eight 
composite  air  samples  were  analyzed  for  TAL  metals. 
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A.4.8.  Stormwater  Discharge  Area  (SWMU  45) 


A.4.8.1.  Introduction.  Preliminary  samples  taken  in  1990  from  the  Stormwater 
Discharge  Area  by  the  TEAD-N  EMO  revealed  the  presence  of  VOCs  in  surface  water 
and  sediments.  Phase  I RFI  sampling  in  1992  found  trace  amounts  of  2,4-DNT,  arsenic, 
toluene,  and  phthalates  in  the  surface  water,  and  elevated  concentrations  of  several  metals 
and  pesticides  in  the  sediment.  To  assess  whether  the  continuous  ponding  of  stormwater 
runoff  and  other  effluents  at  this  area  has  impacted  the  local  groundwater,  field  Team  B 
conducted  a  groundwater  investigation  during  October-November  1993.  In  addition,  a 
video  pipeline  survey  was  conducted  on  the  stormwater  pipeline  that  leads  from  the 
Pesticide  Handling  and  Storage  Area  (SWMU  34)  to  the  Stormwater  Discharge  Area 
(SWMU  45).  The  purpose  of  this  survey  was  to  inspect  the  interior  of  the  pipe  and  assess 
the  potential  for  contaminants  due  to  breaks  in  the  pipeline.  After  the  Stormwater 
Pipeline  Survey  was  completed,  the  video  was  reviewed  and  soil  sampling  investigation 
was  conducted  to  assess  areas  suspected  of  leaking.  Drilling  services  at  this  SWMU  were 
provided  by  Layne  for  the  groundwater  investigation  and  by  EarthTech  drilling  for  the 
pipeline  soil  sampling  investigation.  Pipeline  video  inspection  services  were  provided  by 
Roto-Rooter. 

A.4.8.2.  Scope  of  Investigation.  Two  new  groundwater  monitoring  wells  were  drilled, 
constructed,  and  developed  at  SWMU  45.  Well  N- 142-93,  set  at  a  depth  of  377  feet  bgs, 
was  placed  to  monitor  groundwater  conditions  upgradient  of  the  stormwater  discharge 
pond.  Well  N- 143-93,  set  at  a  depth  of  346  feet  bgs,  was  sited  to  monitor  groundwater 
conditions  downgradient  of  the  stormwater  discharge  pond.  Permeability  tests  were 
conducted  on  both  wells,  and  two  rounds  of  groundwater  samples  were  collected  from  the 
two  new  wells  and  existing  well  T-7,  also  located  downgradient  of  the  stormwater 
discharge  pond. 

A.4.8.3.  The  stormwater  pipeline  that  runs  between  SWMU  34  and  SWMU  45  was 
surveyed  in  November,  1993.  The  remaining  portions  of  the  stormwater  pipelines  at 
SWMU  45  were  surveyed  in  May,  1994.  The  survey  was  performed  by  Roto-Rooter  with 
a  video  camera  designed  to  operate  inside  of  pipelines.  The  camera  is  track  mounted  and 
is  operated  electronically  from  outside  the  pipe.  The  camera  is  placed  inside  the  pipeline 
through  manhole  access,  and  is  limited  in  the  distance  it  can  travel  by  the  electronic 
control  cable  which  is  pulled  behind  the  track  as  it  moves  down  the  pipeline,.  When  the 
length  of  cable  runs  out,  the  camera  is  pulled  back  out  and  the  survey  proceeds  again 
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from  another  manhole  down  the  line.  This  process  produces  a  color  video  of  the  pipeline, 
with  a  running  total  of  the  footage  traveled  displayed  at  the  bottom  of  the  screen.  This 
allows  cracks  or  breaks  in  the  pipeline  to  be  located  at  the  ground  surface  by  measuring 
distances  from  each  manhole. 

A.4.8.4.  Fifteen  soil  borings  were  drilled  at  points  along  the  stormwater  drainage  system. 
The  boring  locations  were  drilled  adjacent  to  the  storm  drain  in  areas  identified  from  the 
video  survey  as  having  cracks  or  breaks  in  the  pipeline,  or  areas  where  the  pipeline  may 
have  separated.  Two  soil  samples  were  collected  from  each  boring  from  beneath  the 
pipeline,  for  a  total  of  30  samples.  The  depths  of  the  borings  ranged  from  10  to  12  and 
one-half  feet  bgs. 

A.4.8.5.  Analytical  Program.  Groundwater  samples  from  the  three  monitoring  wells 
were  analyzed  for  VOCs,  SVOCs,  pesticides,  explosives,  metals,  and  anions.  Each  soil 
sample  from  the  15  soil  borings  was  analyzed  for  VOCs,  SVOCs,  pesticides,  TRPH,  and 
metals. 

A.4.9.  Old  Dispensary  Discharge-Building  400  (SWMU  48) 

A.4.9.1.  Introduction.  The  former  TEAD-N  Dispensary,  which  was  demolished  in  the 
mid-1980s,  was  located  near  the  location  of  the  present  TEAD-N  Clinic.  This  facility 
contained  two  x-ray  operations  that  discharged  to  the  sanitary  sewer  system.  Because 
some  of  the  waste  from  this  building  may  have  been  disposed  of  into  the  nearby 
stormwater  system,  shallow  soil  at  the  stormwater  outfalls  for  this  system  was  sampled. 

A.4.9.2.  Scope  of  Investigation.  Two  10-foot  soil  borings  were  drilled  at  the  outfall 
locations.  Two  soil  samples  were  collected  from  each  boring,  for  a  total  of  four  samples. 

A.4.9.3.  Analytical  Program.  All  soil  samples  were  analyzed  for  VOCs,  SVOCs, 
TRPH,  pesticides/PCBs,  and  metals. 

A.5  PROGRAM- WIDE  INVESTIGATIONS 

A.5.0.1.  In  addition  to  the  field  activities  performed  to  characterize  contamination  at 
specific  SWMUs  at  TEAD-N,  the  field  program  included  several  other  field  activities. 
The  following  sections  describe  these  activities,  and  also  discuss  soil  geotechnical 
analyses,  decontamination  procedures,  and  investigation-derived  waste  handling. 
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A.5.1.  TEAD-N  Ecological  Survey 

A.5.1.1.  On  October  12  and  13,  1993,  Montgomery  Watson  personnel  conducted  a  site 
visit  to  each  SWMU  to  characterize  major  vegetation  types  and  perform  field 
observations  of  fauna  species.  This  information  was  gathered  as  part  of  the  risk 
assessment  for  each  of  the  eight  Group  A  SWMUs.  A  risk  assessment  of  each  SWMU  is 
included  in  the  SWMU-specific  text  sections  of  this  report  (Volume  I). 

A.5.2.  Topographic  Survey 

A.5.2.1.  The  topographic  survey  was  conducted  by  CRS  personnel  on  November  23, 
1993.  Points  surveyed  included  the  four  air  monitoring  stations  at  SWMU  42,  the  two 
newly  constructed  monitoring  wells  at  SWMU  45,  and  the  four  100-foot  soil  borings  at 
SWMU  42.  All  survey  data  were  presented  in  terms  of  the  Utah  State  plane  coordinate 
system  for  entry  into  the  IRDMIS  database.  All  survey  data  is  included  in  Appendix  I. 

A.5.3.  Soil  Geotechnical  Analyses 

A.5.3.1.  Approximately  12  percent  of  the  soil  samples  collected  during  the  RFI  were 
submitted  to  the  geotechnical  laboratory  of  Dames  and  Moore  in  Salt  Lake  City,  Utah,  for 
geotechnical  analyses,  including  grain-size  analysis  (to  confirm  on-site  USCS  soil 
characterizations),  specific  gravity,  and  Atterberg  limits.  Appropriate  American  Society 
for  Testing  and  Measures  (ASTM)  methods  were  used  for  these  analyses.  A  summary  of 
the  geotechnical  testing  program  results  is  included  as  Appendix  J. 

A.5.4.  Decontamination  Procedures 

A.5.4.1.  To  prevent  cross  contamination  and  to  protect  the  field  sampling  personnel, 
downhole  drilling  equipment  and  all  sampling  equipment  were  decontaminated  before 
use  and  at  the  completion  of  each  soil  boring  or  sampling  episode.  Decontamination 
consisted  of  steam-cleaning  at  a  decontamination  pad  constructed  specifically  for  this 
purpose. 

A.5.4.2.  The  decontamination  pad  was  constructed  from  flexible  60-mil  thick  high- 
density  polyethylene  (HDPE)  on  a  sloping  sand  base  that  drained  to  a  sump  at  one  end. 
The  pad  was  large  enough  to  accommodate  the  largest  on-site  vehicle  that  required 
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decontamination.  Decontamination  of  sampling  equipment  and  smaller  drilling  tools  was 
performed  inside  a  temporary  decontamination  station  that  consisted  of  a  galvanized  steel 
water  thank.  All  water  used  in  the  decontamination  process  came  from  the  approved 
water  source.  Decontamination  water  collected  in  the  sump  or  temporary 
decontamination  station  was  pumped  into  a  trailer-mounted  500-gallon  poly  tank  and 
transported  to  the  IWTP  for  disposal. 

A.5.4.3.  The  pumps  used  to  purge  the  wells  during  development  and  sampling  were 
decontaminated  by  steam  cleaning  as  described  in  the  preceding  paragraphs,  and  by 
pumping  three  volumes  (sum  of  pump  volume  and  discharge  tubing  volume)  of  water 
from  an  USAEC-approved  source  through  the  systems.  All  rinsate  was  collected  for 
disposal  at  the  IWTP. 

A.5.4.4.  Following  each  use,  the  groundwater-level  probe  and  attached  cable  were  wiped 
dry  with  a  clean  paper  towel.  The  probe  and  lower  5  feet  of  the  cable  were  rinsed  three 
times  with  distilled  water,  and  wiped  dry  with  a  clean  paper  towel  before  being  used  at 
the  next  well.  All  rinsate  was  contained  in  buckets  for  later  transfer  to  the  IWTP. 

A.5.5.  Investigation-Derived  Waste  Handling 

A.5.5.1.  Because  the  field  sampling  program  was  extensive,  significant  quantities  of 
investigation-derived  wastes  (IDWs)  were  generated,  including  soil  from  shallow  and 
deep  soil  borings,  and  water  from  monitoring  wells  and  steam  cleaning  activities.  This 
subsection  describes  Montgomery’s  approach  to  handling  these  IDWs. 

A.5.5.2.  Drill  Cuttings.  Dry  cuttings  were  inspected  for  visible  contamination  and  soil 
samples  were  screened  using  a  PID.  The  soil  cuttings  and  excess  soil  from  soil  samplers 
were  left  at  the  site.  In  the  borings,  auger  cuttings  and  excess  soil  samples  were  used  as 
backfill  material. 

A.5.5.3.  Because  both  wells  constructed  for  the  Phase  II RFI  field  program  at  SWMU  45 
were  located  outside  the  proposed  SWMU  boundary,  dry  cuttings  were  inspected  and 
screened  for  contamination,  and  unless  contamination  was  suspected,  spread  on  the 
ground.  When  the  water  table  was  encountered,  saturated  cuttings  were  placed  in 
55-gallon  steel  drums.  The  drums  were  placed  on  hardwood  pallets,  labeled  as  per  the 
TEAD  waste  tracking  program,  and  transported  to  the  TEAD  90-day  yard  within 
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72  hours  pending  laboratory  results  of  toxicity  characteristics  on  soil  samples  collected 
from  the  drums.  All  drums  left  overnight  on  site  were  locked. 

A.5.5.4.  Purged  Groundwater  From  Wells.  Purge  water  collected  from  monitoring 
wells  was  temporarily  contained  in  a  500-gallon  poly  tank  for  discharge  at  the  IWTP. 

A.5.5.5.  Decontamination  Rinse  Water.  Decontamination  rinse  water  was  captured 
both  at  the  decontamination  pad  and  at  temporary  decontamination  stations  and  contained 
in  a  500-gallon  poly  tank  following  each  use.  All  decontamination  liquid  was  discharged 
to  the  IWTP. 

A.5.5.6.  Hazardous/Non-Hazardous  Designation  and  Waste  Disposition.  All  IDW 

drums  were  sampled  for  TCLP  analysis  before  transport  to  and  storage  in  the  TEAD-N 
90-day  Storage  Yard.  These  analyses  were  used  to  determine  whether  the  material  in  the 
drums  was  hazardous  or  non-hazardous.  The  results  indicated  all  constituents  were 
below  TCLP  limits  (i.e.,  the  material  was  non-hazardous),  and  the  drums  were  taken  from 
the  90-Day  Storage  Yard  and  emptied  onto  the  ground  surrounding  the  boring  they  were 
derived  from,  as  directed  by  TEAD-N  Environmental  Management  Office  (EMO) 
personnel. 

A.6  HEALTH  AND  SAFETY  PROGRAM 

A.6.0.1.  Due  to  the  potential  for  encountering  hazardous  materials  during  invasive  field 
activities  at  TEAD-N,  the  Health  and  Safety  program  was  a  major  component  of  the 
project.  The  purpose  of  the  Health  and  Safety  Program  was  to  provide  the  field 
investigation  personnel,  including  subcontractors,  with  a  safe  working  environment 
during  field  activities  at  TEAD-N. 

A.6.1.  General  Health  and  Safety  Procedures 

A.6.1.1.  The  following  project-wide  health  and  safety  procedures  were  followed  during 
the  field  investigation: 

•  All  Montgomery  Watson  employees  and  subcontractor  personnel  were 
required  to  be  current  with  respect  to  OSHA  hazardous  waste  site  worker 
training  requirements  as  stated  in  29  CFR  1910.120.  All  on-site  employees 
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were  also  required  to  be  participants  in  their  respective  employers’  medical 
surveillance  programs. 

•  All  personnel  were  required  to  attend  a  daily  tailgate  safety  meeting, 
conducted  by  the  On-site  Safety  Officer  (OSO)  or  designate.  Written 
documentation,  including  the  signatures  of  all  attendees,  was  maintained. 

•  A  written  log  was  kept  of  calibrations  of  all  instruments  used  to  monitor  a  site 
for  health  risks. 

•  Applicable  personal  protective  equipment  (PPE)  was  utilized  according  to  the 
site  activity.  This  is  described  in  more  detail  in  the  next  sections. 

•  Air  was  continuously  monitored  at  all  sites  where  VOCs  were  suspected  to  be 
present.  The  monitoring  program  used  a  PID  to  indicate  the  presence  of 
health-endangering  organic  vapors.  In  addition,  each  field  team  was  equipped 
with  a  Miniram  PDM-3  respirable  dust  monitor  to  measure  respirable  dust 
levels  in  the  work  zone.  Table  6-1  in  the  HASP  (MW,  1993c)  lists  those 
levels  of  dust  and  organic  vapors  that  require  an  upgrade  in  PPE.  During  the 
field  investigation  activities,  organic  vapors  were  not  detected  that  required  an 
upgrade  in  PPE.  Applicable  instrument  readings  were  taken  at  15-minute 
intervals  during  field  activities,  and  recorded  on  dedicated  forms. 

•  Boreholes  were  monitored  for  the  presence  of  explosive  vapors  using  a 
portable  Combustible  Gas  Indicator.  No  detectable  explosive  vapors  were 
encountered  during  field  activities. 

•  Noise  was  monitored  periodically  during  high  noise-generating  site  activities 
such  as  drilling.  A  noise  dosimeter  was  used  to  check  for  time-weighted 
average  exposures  greater  than  85  dBA,  which  would  require  mandatory  use 
of  hearing  protection  devices.  Noise  levels  during  percussion  hammer  drilling 
routinely  exceeded  the  85  dBA  level,  and  hearing  protection  was  worn  by  all 
involved  personnel  during  drilling  of  the  deep  boreholes. 

•  The  “buddy  system”  was  used  during  all  field  activities  in  areas  where 
contamination  was  suspected.  This  kept  each  field  individual  within  visual 
range  of  another  person,  insuring  rapid  response  to  any  medical  emergency. 
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•  Emergency  response  phone  numbers  and  maps  showing  the  most  expedient 
routes  to  emergency  medical  facilities  were  kept  in  each  field  vehicle  and  in 
the  office  trailer. 

•  Level  C  PPE  was  maintained  on  site  for  all  field  team  and  subcontractor 
personnel  where  an  upgrade  in  PPE  might  be  necessary.  This  included  Tyvek 
outerwear,  Tyvek  or  rubber  boots,  rubber  gloves,  and  a  full-  or  half-face 
respirator  equipped  with  the  appropriate  cartridges.  All  field  personnel  had 
been  fit-tested  with  their  individual  respirators. 

•  As  per  TEAD-N  Safety  Program  requirements,  equipment  worn  by 
individuals  engaged  in  steam-cleaning  activities  included  a  waterproof  suit 
with  hood,  earplugs  or  earmuffs,  a  face  shield  plus  safety  glasses,  insulated 
rubber  gloves,  and  butyl  rubber  safety  boots. 

A.6.2.  Soil  Sampling  Procedures 

A.6.2.1.  Contamination  routes  associated  with  soil  sampling  activities,  and  protective 
measures  instituted  during  the  investigation  to  minimize  exposure  to  contaminants  during 
these  activities,  were  as  follows: 

•  Dust  Inhalation.  Dust  stirred  up  by  digging  or  coring  into  the  soil,  or  by 
wind,  can  contain  contaminants,  and  be  inhaled  into  the  lungs.  To  monitor  the 
inhalation  hazard,  a  Miniram  PDM-3  respirable  dust  monitor  was  worn  by  one 
member  of  each  field  team.  The  readings  were  observed  continuously,  and 
recorded  at  15-minute  intervals.  Readings  above  a  certain  threshold  value 
would  require  an  upgrade  in  PPE  to  Level  C,  including  full-  or  half-face 
respirators.  Conditions  encountered  during  the  Phase  II  investigation  did  not 
require  a  Level  C  upgrade  in  PPE. 

•  Vapor  Inhalation.  Volatile  contaminants  in  the  soil  could  pose  a  potential 
health  risk  if  encountered  during  soil  sampling  activities.  To  monitor  this 
possible  exposure  route,  each  field  team  carried  a  PID.  Readings  were 
recorded  every  15  minutes.  Organic  vapor  levels  at,  or  above,  the  designated 
threshold  values  would  require  upgrading  of  PPE  to  Level  C.  Organic  vapor 
levels  requiring  an  upgrade  of  PPE  to  Level  C  were  not  encountered. 
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•  Skin  Contact.  As  with  the  inhalation  hazard,  dust  stirred  up  by  wind  or 
sampling  activities  can  also  come  in  contact  with  exposed  skin.  As  previously 
mentioned,  a  Miniram  portable  dust  monitor  was  worn  by  a  member  of  each 
field  team  to  monitor  this  airborne  dust  hazard.  Also,  soil  sampling  activities 
can  cause  direct  contact  of  the  hands  and  forearms  with  the  soil  being 
sampled.  To  alleviate  this  contact  hazard,  disposable  rubber  gloves  and  long- 
sleeved  shirts  were  worn  during  soil  sampling  activities. 

A.6.2.2.  In  general,  Level  D  protection  was  required  for  all  soil  sampling  activities.  This 
included  steel-toed  work  boots,  long  pants,  long-sleeved  shirts,  and  safety  glasses.  The 
added  protection  of  polycoated  Tyvek  coveralls  was  required  for  soil  sampling  at  SWMU 
34,  the  Pesticide  Handling  and  Storage  Area,  due  to  the  increased  possibility  of 
encountering  volatile  and  semi-volatile  pesticide  residues  in  the  sampled  soil. 

A.6.3.  Water  Sampling  Procedures 

A.6.3.1.  Water-borne  contaminants  present  during  water  sampling  activities  at  TEAD-N 
could  pose  a  health  threat  to  team  members  engaged  in  surface  water  or  groundwater 
sampling  activities.  To  minimize  contact  with  possible  contaminants,  the  following 
measures  were  observed  for  their  respective  exposure  routes: 

•  Vapor  Inhalation.  As  ground  water  or  surface  water  is  disturbed  in  the 
process  of  collecting  a  water  sample,  vapor  concentrations  of  any  volatile 
constituents  in  the  water  could  be  increased  locally.  This  could  pose  an 
inhalation  hazard  to  any  Field  team  member  collecting  the  sample.  To  monitor 
this  exposure  route,  each  field  team  carried  a  PID  which  was  continuously 
monitored  while  engaged  in  water  sampling  at  all  SWMUs.  Readings  were 
recorded  on  a  Daily  Health  and  Safety  Log  at  15-minute  intervals  while  the 
field  team  was  at  the  SWMU.  Threshold  readings  for  organic  vapors  at  the 
various  SWMUs  were  generated,  and  appear  as  Table  6.1  in  the  HASP 
(Montgomery  Watson,  1993c).  Readings  at  or  above  these  threshold  values 
would  require  an  upgrade  to  Level  C  PPE,  including  a  half-face  or  full-face 
respirator  equipped  with  approved  organic  vapor  cartridges.  No  such 
conditions  were  encountered  during  Phase  II  RFI  field  activities. 
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•  Skin  Contact.  Because  the  process  of  obtaining  a  surface-water  or 
groundwater  sample  can  involve  splashing,  spilling,  or  immersion  of  hands  in 
the  water,  physical  contact  with  contaminated  water  was  considered  a  possible 
exposure  route.  To  prevent  possible  contact  of  skin  with  contaminated  water 
during  the  sampling  process,  Level  D  protection  was  supplemented  with 
polycoated  Tyvek  coveralls,  plus  nitrile  gloves. 

A.6.4.  Potential  UXO  Areas/Procedures 

A.6.4.1.  Because  there  was  a  possibility  of  encountering  UXO  during  field  activities  at 
the  OB/OD  Area,  procedures  designed  to  minimize  the  health  and  safety  risks  associated 
with  UXO  were  instituted  at  that  site.  These  procedures  were  expanded  to  include 
SWMU  42  after  ordnance  items  were  encountered  during  initial  field  activities  conducted 
at  that  SWMU. 

A.6.4.2.  Field  Escort.  Field  activities  requiring  any  Montgomery  Watson  field  team 
member  or  subcontractor  to  leave  established  roads  in  the  OB/OD  area  required  an  escort 
by  UXB  subcontractor  personnel.  This  was  necessary  only  for  the  ecological  survey,  as 
this  was  the  only  activity  that  was  conducted  off  of  established  roads  in  the  OB/OD  area 
during  the  Phase  II  RFI. 

A.6.4.3.  UXO  Geophysical  Activities.  Surface  sweeps  for  UXO  were  conducted  by 
UXB  personnel  during  OB/OD  Area  ecological  survey  activities.  After  potential  UXO 
was  encountered  during  the  initial  sampling  activities  at  SWMU  42,  surface  sweeps  were 
conducted  prior  to  further  activities  at  this  SWMU  as  well.  In  addition  to  visual  surface 
inspection,  the  following  types  of  electronic  metal  detection  equipment  were  used: 

•  The  Foerster  Ferex  Electromagnetic  Detector,  a  military  approved  locator 
used  by  U.S.  military  explosives  ordnance  disposal  (EOD)  forces  under 
designation  as  the  ML  26  Ordnance  Locator.  This  locator  was  used  for 
surface  sweeps,  and  was  the  primary  location  instrument  in  use  during  field 
activities. 

•  The  White’s  Eagle  II  Metal  Detector  contains  a  transmitter  coil  which 
operates  on  the  induction  principle.  The  advantage  of  the  White’s  is  its  ability 
to  detect  both  ferrous  and  non-ferrous  metals. 
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A.6.4.4.  Because  large  areas  of  the  OB/OD  Area  were  littered  with  metal  fragments  from 
past  demilitarization  activities,  the  effectiveness  of  the  geophysical  location  equipment 
was  decreased.  Interference  from  surface  “frag”  made  it  difficult  to  detect  the  actual 
ordnance  items.  Because  of  this,  visual  surface  clearing  for  munition  metal  parts  was 
generally  used  by  UXB  personnel  to  ensure  safe  surface  passage  of  individuals  and 
equipment. 

A.7  SAMPLE  COLLECTION,  HANDLING,  AND  SHIPPING 

A.7.0.1.  The  goal  of  any  field  sampling  operation  is  to  obtain  samples  that  will  yield 
meaningful  analytical  results;  i.e.,  they  are  precise,  representative,  accurate,  comparable, 
and  complete.  An  important  part  of  ensuring  data  meet  these  criteria  are  the  sample 
handling  procedures  used  to  transmit  the  respective  samples  from  sampling  medium  to 
the  analytical  laboratory. 

A.7.1.  Sample  Collection 

A.7.1.1.  Soil  and  Sediment  Samples.  Soil  and  sediment  samples  collected  at  the 
various  sampling  sites  were  placed  into  commercially  available  stainless  steel  bowls  and 
stirred  with  the  stainless  steel  sampling  implement  (spoon  or  trowel)  to  homogenize  the 
sample.  The  homogenized  samples  were  placed  directly  into  analyte-specific  sample 
containers.  If  the  sample  also  was  to  be  submitted  for  volatile  organic  compounds  (VOC) 
analysis,  an  aliquot  of  undisturbed  soil  (prior  to  homogenization)  was  placed  into  60  ml 
amber  glass  jars  with  Teflon-lined  caps.  These  60  ml  jars  for  VOC  analysis  were  filled 
completely,  so  that  no  void  space  was  left  between  sample  and  cap. 

A.7.1.2.  After  sample  aliquots  were  collected  in  the  appropriate  sample  containers  and 
labeled,  the  soil  remaining  in  the  stainless  steel  bowl  was  characterized  according  to  the 
Unified  Soil  Classification  System  (USCS). 

A.7.1. 3.  Surface  Water  and  Groundwater  Samples.  Three  types  of  sample  containers 
were  used  to  collect  water  samples  during  the  field  investigation.  Table  5-4  in  the 
DCQAP  lists  the  analyses  for  each  type  of  container. 

•  1  liter  amber  glass  jars 

•  1  liter  plastic  cube  containers 

•  40  ml  amber  glass  bottles  with  Teflon  septa  exposed  on  the  lid 
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A.7.1.4.  All  water  sample  containers  were  first  triple  rinsed  with  sample  water  prior  to 
filling,  and  then  filled  completely  to  the  top.  For  VOC  samples,  the  sample  container  was 
turned  upside  down  after  securing  the  lid,  and  the  sample  was  checked  for  air  bubbles.  If 
bubbles  were  detected,  the  sample  containers  were  refilled  until  they  were  void  of  all  air 
bubbles. 

A.7.1.5.  Water  samples  were  preserved  in  the  field  at  the  time  of  sample  collection,  if 
required.  Table  5-4  in  the  DCQAP  (Montgomery  Watson,  1993a)  shows  the  appropriate 
preservative  for  each  analyte. 

A.7.1.6.  The  pH,  conductivity,  turbidity,  and  temperature  of  all  collected  water  samples 
were  measured  at  the  time  of  sampling,  and  all  measurements  were  recorded  on  the 
Groundwater/Surface-Water  Sampling  Log. 

A.7.2.  Sample  Handling  and  Shipping 

A.7.2.1.  The  sample  containers  used  for  the  investigation  were  provided  by  ESE 
Laboratories  of  Gainesville,  Florida,  and  by  DataChem  Laboratories  of  Salt  Lake  City, 
Utah;  the  analytical  subcontractors  for  the  project.  They  consisted  of  pre-cleaned  amber 
glass  I-Chem  bottles  with  Teflon-sealed  plastic  lids.  The  sizes  used  during  the  sampling 
ranged  from  1  liter  bottles  to  40  ml  bottles.  Table  5-3  in  the  DCQAP  (Montgomery 
Watson,  1993a),  provides  detailed  information  on  sample  containers,  preservatives,  and 
holding  times  for  soil  samples,  and  Table  5-4  in  the  DCQAP  describes  these  parameters 
for  water  samples.  Each  sample  container  had  pre-printed,  bar-coded  labels  supplied  by 
ESE  and  DataChem,  which  assigned  a  unique  designation  to  each  sample. 

A.7.2.2.  Following  sample  collection  and  labeling,  the  sample  container(s)  was  placed  in 
a  cooler  containing  ice  to  cool  the  sample  to  the  required  4°C.  Though  this  is  not  a 
handling  requirement  for  metals,  cyanide  or  anions,  it  is  required  for  most  of  the  other 
analyses  for  the  investigation. 

A.7.2.3.  After  the  completion  of  the  daily  sampling  tasks,  the  sample  cooler  containing 
the  samples  was  transported  to  the  on-site  office  trailer  and  prepared  for  shipment  to  the 
analytical  laboratory.  All  glass  sample  containers  were  wrapped  with  one  or  two  layers 
of  plastic  bubble  wrap,  fresh  ice  was  added  to  the  cooler(s),  and  the  samples  were  packed 
as  securely  as  possible  within  the  cooler(s). 
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A.7.2.4.  In  conjunction  with  the  packing  procedure,  the  following  handling  and  shipping 
documentation  was  prepared: 

•  A  chain  of  custody  (COC)  was  completed,  showing  all  sample  ID  numbers, 
number  of  containers,  date  and  time  taken,  analyses  requested,  and  other 
pertinent  information.  These  COC  forms  were  provided  for  the  investigation 
by  the  appropriate  laboratory,  pre-printed  with  the  sample  ID  designations, 
including  equipment  blank  and  trip  blank  documentation.  An  original  signed 
copy  of  the  COC  was  placed  inside  a  plastic  envelope  and  taped  to  the  inside 
of  the  cooler  top.  A  copy  was  retained  for  Montgomery  Watson  project 
records.  The  COC  form  was  meant  to  meet  applicable  sample  custody 
requirements  and  documentation  necessary  to  maintain  legal  defensibility  of 
the  analytical  data  from  those  samples. 

•  A  separate  form  recorded  each  cooler’s  contents,  as  well  as  equipment  blank 
and  trip  blank  information.  This  documentation  was  maintained  to  provide  a 
record  of  what  samples  were  contained  in  each  cooler  in  the  event  the  cooler 
was  lost  in  shipment.  As  with  the  COC  forms,  the  original  form  was  sent  with 
the  cooler  and  a  copy  was  kept  for  project  records. 

A.7.2.5.  After  the  samples  and  paperwork  were  secured  in  their  respective  coolers,  the 
coolers  were  closed,  fastened  with  fiberglass  strapping  tape,  secured  with  dated  and 
initialed  custody  seals,  and  labeled  with  the  appropriate  shipping  and  return  labels. 

A.7.2.6.  Sample  coolers  were  shipped  via  Federal  Express  overnight  delivery  to  the  ESE 
Laboratory  in  Gainesville,  Florida  and  by  Montgomery  Watson  staff  to  DataChem 
Laboratories  in  Salt  Lake  City,  Utah.  Those  samples  collected  on  Saturday  and  Sunday 
were  placed  in  a  full-size  refrigerator  at  the  office  trailer  for  storage  until  the  Monday 
shipment.  Both  the  office  trailer  and  the  refrigerator  were  secured  when  no  Montgomery 
Watson  project  personnel  were  present  at  the  trailer. 
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SOIL  SAMPLING  METHODS  AND  SOIL  BORING,  TEST  PIT, 

AND  SURFACE  SOIL  SAMPLING  LOGS 

B.l  INTRODUCTION 

B.  1.0.1.  This  appendix  summarizes  the  soil  sampling  methods  used  at  TEAD-N  during 
the  Phase  II  RFI.  Included  are  descriptions  of  the  drilling  methodology,  excavation  test 
pit  procedures,  and  the  surface  soil  sampling  techniques  used  to  collect  soil  samples. 
Also  included  are  the  soil  boring  logs  and  surface  soil  sampling  logs  completed  during 
these  sampling  activities. 

B.2  DESCRIPTION  OF  DRILLING  AND  TEST  PIT  METHODS 
B.2.1.  Hollow-Stem  Auger  Drilling  Methodology 

B.2.1.1.  Soil  borings  up  to  20-feet  deep  were  advanced  with  a  CME  750  all-terrain  drill 
rig  equipped  with  8-inch  outside  diameter  hollow  stem  augers.  Overland  Drilling  and 
EarthTec  Drilling  Company  provided  these  drilling  services.  Once  the  auger  was 
advanced  to  the  top  of  the  sampling  interval,  an  undisturbed  sample  was  collected  by 
driving  a  1-foot  long,  2.5-inch  inside  diameter  split  spoon  sampler  ahead  of  the  auger 
using  a  140-pound  "hammer".  Upon  retrieval,  the  split  spoon  was  opened  and  the  sample 
was  screened  with  a  PID,  logged  according  to  the  USCS  soil  classification  system,  and 
placed  into  a  decontaminated  stainless  steel  bowl  for  compositing.  Following 
homogenization,  the  soil  was  placed  into  the  analyte-specific  sample  container(s)  using  a 
stainless  steel  trowel  or  spoon. 

B.2.2.  Percussion  Hammer  Drilling  Methodology 

B.2.2.I.  Because  difficult  drilling  conditions  (i.e.,  a  thick  vadose  zone  consisting  of  sand, 
gravel,  cobbles,  and  boulders)  were  anticipated,  the  monitoring  well  borings  and  four 
100-foot  borings  at  SWMU  42  were  drilled  using  dual-wall  reverse-circulation  drilling 
techniques.  Layne  Environmental  Services,  Inc.  provided  these  drilling  services.  The 
dual-wall  reverse-circulation  drilling  method  uses  heavy  walled  10-inch  outside  diameter 
drilling  pipe  advanced  with  an  above-ground  hammer.  Air  used  as  a  circulating  fluid  is 
injected  through  the  top  drive  and  forced  down  the  outer  annulus  of  the  dual-wall  pipe  to 
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the  drill  bit,  where  it  is  directed  to  the  center  of  the  pipe.  The  air  returns  with  cuttings  via 
the  inner  drill  pipe.  After  the  cuttings  reach  the  surface  through  the  inner  pipe,  they  are 
discharged  through  a  material-handling  hose  into  a  cyclone  separator.  In  the  cyclone,  the 
air  escapes  through  the  top  and  drill  cuttings  drop  through  the  bottom. 

B.2.2.2.  Soil  samples  were  collected  every  5  feet  for  geologic  classification  using 
decontaminated,  2-foot  long,  2.5 -inch  ID  split-spoon  samplers.  Samplers  were  attached 
to  the  drill  rod,  lowered  down  the  center  of  the  dual-wall  drill  casing,  and  advanced  into 
undisturbed  soils  ahead  of  the  drill  bit  using  an  automatic  hammer.  Blow  counts  were 
noted  every  6-inches.  Upon  retrieval,  each  split  spoon  was  opened,  screened  with  a  PID, 
and  described  according  to  the  USCS  soil  classification  system.  At  depths  beyond 
approximately  150  feet,  soils  were  logged  from  cyclone  cuttings,  as  the  soil  at  these 
depths  was  too  hard  to  drive  the  split-spoon  sampler. 

B.2.3.  Excavation  Test  Pit  Methodology 

B.2.3.1.  The  following  procedure  was  used  to  log  and  sample  test  pits  at  SWMU  42. 

•  An  area  approximately  50  feet  in  radius  around  the  previously  staked  trench 
location  was  marked  off  by  six  36-inch  orange  traffic  cones,  with  two 
additional  cones  placed  to  mark  the  backhoe  entrance/exit  from  the  area. 

•  UXB  personnel  conducted  a  visual  surface  sweep  for  UXO,  using  a  method  of 
walking  parallel  lanes  across  the  marked  area.  Where  possible,  the  visual 
sweep  was  combined  with  geophysical  methods. 

•  After  moving  the  backhoe  to  the  trench  location,  test  pit  excavation  began. 
Soil  was  removed  in  6-inch  to  12-inch  lifts  under  the  observation  of  a  UXB 
employee,  and  staged  on  plastic  sheeting.  Montgomery  field  team  personnel 
remained  outside  the  50-foot  exclusion  zone  while  excavation  activities  were 
in  progress. 

•  When  a  sampling  interval  was  reached,  or  at  the  completion  of  the  test  pit,  the 
backhoe  bucket  was  placed  to  one  side,  the  backhoe  shut  down,  and  the 
Montgomery  sampling  personnel  were  signaled.  Only  at  this  time  would  the 
sampling  team  approach  the  test  pit  excavation  across  the  previously  cleared 


exclusion  zone.  An  organic  vapor  detector  (OVA  or  OVM)  was  used  by  the 
sampling  personnel  to  test  all  collected  soil  samples  for  organic  vapors. 

•  Following  sampling  and  logging  tasks  at  the  test  pit,  the  pit  was  backfilled, 
again  under  the  visual  inspection  of  a  UXB  observer.  No  potentially 
explosive  items  were  placed  back  into  a  test  pit. 

•  In  addition  to  the  required  Level  D  PPE,  an  approved  hardhat  was  required  for 
both  Montgomery  and  UXB  personnel  when  working  with  the  backhoe. 

B.3  DESCRIPTION  OF  SURFACE  SOIL  SAMPLING  METHODS 

B.3.0.1.  Surface  soil  samples  were  collected  from  the  top  two  inches  of  soil  using  a 
decontaminated  stainless  steel  spoon  and  bowl.  Surface  samples  were  collected  as 
composites  from  five  aliquots  evenly  distributed  on  a  5-foot  radius  from  the  central 
sampling  location  with  the  exception  of  August  1995  sampling  which  were  grab  samples 
each  collected  from  one  location.  The  composite  technique  distributes  each  sample  over 
a  larger  sampling  area,  providing  an  average  measure  of  soil  conditions.  Samples  were 
composited  in  the  stainless  steel  bowl  before  being  logged  according  to  the  USCS  and 
placed  into  the  analyte-specific  sample  containers. 

B.3.0.2.  Because  of  the  reactivity  of  chromium  in  the  hexavalent  state,  soil  samples 
collected  for  total  chromium  and  hexavalent  chromium  analyses  from  SWMUs  1,  20,  21, 
and  42  were  not  homogenized  prior  to  containerization.  These  samples  were  collected  as 
grab  samples  with  a  stainless  steel  trowel,  and  placed  directly  into  the  sample  container. 

B.4  SOIL  BORING  AND  SURFACE  SOIL  SAMPLING  LOGS 

B.4.0.1.  The  soil  boring  and  surface  soil  sampling  logs  in  this  appendix  are  arranged  as 
follows: 


1.  Surface  Soil  Sampling  Logs  for  the  Main  Demolition  Area  (SWMU  1) 

2.  Soil  Boring  and  Surface  Soil  Sampling  Logs  for  the  AED  Deactivation 
Furnace  Site  (SWMU  20) 


3.  Surface  Soil  Sampling  Logs  for  the  Deactivation  Furnace  Building 
(SWMU  21) 

4.  Soil  Boring  Logs  for  the  Pesticide  Handling  and  Storage  Area 
(SWMU  34) 

5.  Soil  Boring  and  Surface  Soil  Sampling  Logs  for  the  Contaminated  Waste 
Processing  Plant  (SWMU  37) 

6.  Soil  Boring,  Surface  Soil,  Sampling,  and  Test  Pit  Logs  for  the  Bomb 
Washout  Building  (SWMU  42) 

7.  Soil  Boring  Logs  for  the  monitoring  wells  at  the  Stormwater  Discharge 
Area  (SWMU  45) 

8.  Soil  Boring  Logs  for  the  borings  along  the  stormwater  lines  in  the  500- 
Series  Buildings  area 

9.  Soil  Boring  Logs  for  the  Old  Dispensary  Discharge-Building  400 
(SWMU  48). 

B.4.0.2.  All  soil  boring,  surface  soil  sampling,  and  test  pit  logs  from  the  Phase  II  RFI 
were  completed  by  Montgomery  Watson  personnel  in  the  field.  No  office  transcription 
or  drafting  has  been  done  on  the  logs. 


B-4 


MAIN  DEMOLITION  AREA 
(SWMU  1) 

SURFACE  SOIL  SAMPLING  LOGS 


PROJECT 


PROJECT  NO. 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  '  ol  _ 

DATE  SAMPLED:  3  «  iSSj 

TIME: _ \1*£ _ 

WEATHER  CONDITIONS:  _ 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N.S  _ 

Meters  E,W - 

of  Survey  Ref - 


SS-  Ol-pjo, 


1*^4 - 

( _ -  dtccu* 


. . . 


SAMPLE 

DEPTH  USCS 

(ft.)  SOIL  TYPE 


bL'-O-Z'  ML 


LOCATION  SKETCH 

SOIL  DESCRIPTIONS 
(color,  %  gv,  %  sa.  %  fi,  moisture,  plast.) 


Aa t)L  krrtiisL 

ikiidtii  £ .  it.  L*cfh *■*  ks  t?  Cues, 

lew  Laoii;  4®  ma£ •  £*'Ues.Ve. 

AWc+  5  s'*- 40*/*  j  4o  -f  vt 

e<i  •  |\/c> 

Lsf aj^.1  .  SVjuig  VkJ.  • 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


Composite 


Other 


Comment: 


\Ct  -  *C*  ~es\  rk  tP-ci  -  7Z_  lor>+u 


@  MONTGOMERY  WATSON 


PROJECT 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

SS-ol-pti  _ 

a  3jgg 

\^Ot3 

mr.  ivlwvU  Waett  &cf  T- 


SAMPLE  ID: _ ^  1  ' 

DATE  SAMPLED:  a  3ou.g  iVi 

TIME: _  \40c? 

WEATHER  CONDITIONS:  _ s)ct« 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N.S  _ _ 

Meters  E,W - 

of  Survey  Ref - 


'Preuin  a&U)U. 
j  ?a<5  1  oc . 


~fo  1 


LOCATION  SKETCH 


SAMPLE 

DEPTH  USCS 

(ft.)  SOIL  TYPE 


b.L‘~D  ^  ML- 


SOIL  DESCRIPTIONS 
(color.  %  gv,  %  sa.  %  fl.  moisture,  plast.) 


Dirt  L  Vi  roiva 

S.  lV-  Abcv+  Trafei  to««£. 

i_/>u/  PW/cjM.  A\~>a  2b'/.  ^ 

4o  Lr+kib  ±r»*A-  KJo 

is  r<»  Jel  - 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


Composite 


Other 


Comment: 


:  ColldAJ,  u.f.u.ld  olr  GL?-o(- 


@  MONTGOMERY  WATSON 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

SAMPLE  ID: _ O  [  2- _ 

DATE  SAMPLED:  S  VM* _ 

TIME: _ _  _  _ 

wfathfr  rnNnmnMR-  \irctez£  /  txff 

LOCATION  OF  SAMPLING  REFERENCE  POINT: _ 

Meters  N.S  _ 

Meters  E,W - 

of  Survey  Ref - 


SAMPLE 

DEPTH  USCS  SOIL  DESCRIPTIONS  HNU 

(ft.) _ SOIL  TYPE  (color,  %  gv,  %  sa,  %  fi,  moisture,  plast.)  READINGS 

T [t.iY  ^ 

Si  u  -/  s  *ui  •  a\-.a  TV/.  -so%»  fe»a 

^1  loi^-4-o  *v\fO.  PUdc-li  i  \eoiir  ‘ 

zdeMit  .  fcWv-v  4-.^ 


or- o-r 


<V\I 


-/ 


TYPE  SAMPLE 
(Circle) 


Composite 

Other 


Comment: 

i  ^  'j 


Jj.i  EF-oi- 


(0)  MONTGOMERY  WATSON 


AED  DEACTIVATION  FURNACE  SITE 
(SWMU  20) 

SURFACE  SOIL  SAMPLING  LOGS 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 


SAMPLE  ID:  - 

DATE  SAMPLED: - - 

TIME: - 1222 — 7 - — - 

WEATHER  CONDmONS:  C UlX.  ± 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref. - 


rs-ag- 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


&-3" 


SOIL  DESCRIPTIONS 
(color.  %  gv.  %  sa.  %  fl.  moisture,  plast. 

&  t  {  U/'  A  -V.  C  t^y  S/  tf 


HNU 

READINGS 


TYPE  SAMPLE 
(Circled 

<^GrabJ> 


Composite 


Comment 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 


SAMPLE  ID:  - - 

DATE  SAMPLED:  'jL5L21 - 

TIME: - LLLLl - - - - - 

WEATHER  CONDITIONS:  CI&jC  t  .)<-  rYiy,— 
LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref. - 


LOCATION  SKETCH 

SAMPLE 

DEPTH 

(ft) 

uses 

SOIL  DESCRIPTIONS 
(color.  %  av.  %  sa.  %  fl,  moisture,  plast.) 

HNU 

READINGS 

TYPE  SAMPLE 
(Circle) 

//f  k  *  S( 

uif'L  56,^.  c/c^ 


Grab^J 

Composite 

Other 


Comment: 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  5S-2Q  1-7^ - 

DATE  SAMPLED:  - 

TIME: - USD - - - 

WEATHER  CONDITIONS:  ClZl*  jSSSISU 
LOCAHON  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref. - 


/ecr  ^  jo  am 


LOCATION  SKETCH 


SAMPLE 
DEPTH 
(ft. 


0-<o" 


SOIL  DESCRIPTIONS 
(color.  %  av,  %  sa,  %  fi,  moisture,  plast.) 


£«cjL'5K 

S6  SCrvii  L  ) 


HNU 

READINGS 


TYPE  SAMPLE 


Composite 


Comment: 


c  i  f  i^.1 


\ /s*  l  O 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


cr 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  - ££  - - - 

DATE  SAMPLED:  ■> - - - 

TIME: - - '  1  z°.; - r - 

WEATHER  CONDITIONS:  C/W 

LOCATION  OF  SAMPLING  REFERENCE  POINT:  T?"0"  V.t_ 


Meters  N,S  — 
Meters  E,W  — 
of  Survey  Ref. 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

m 


Q>~  </' 


uses  SOIL  DESCRIPTIONS  HNU 

_____  (color,  %  qv.  %  sa,  %  fi.  moisture,  plast.) _ READINGS 

fat-  “5'  Uy  5i  //  0 

5Cirv» 


TYPE  SAMPLE 
(Circle! 

<  Grab) 
Composite 
Other 


Comment: 


?)li  d  J 


(  K* 


S5-20  -CQS^ 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


V 

TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 


SAMPLE  ID: 
DATE  SAMPLED: 
TIME: - 


~4t" 


P 


0-0 


WEATHER  CONDITIONS: 


'  [&L  ±XZ 


LOCATION  OF  SAMPLING  REFERENCE  POINT: 


Meters  N,S  — 
Meters  E,W  — 
of  Survey  Ref. 


-0  2? 


LOCATION  SKETCH 


SAMPLE 

DEPTH  USCS 

_ m _ 


SOIL  DESCRIPTIONS  HNU 

(color.  %  av.  %  sa.  %  f I.  moisture,  plast.) _ READINGS 

L~  If  k/  T<.l/  ‘—f  <_  ^ 

9 


TYPE  SAMPLE 
(Circle) 

c  GratT^ 
Composite 
Other 


Comment: 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


H 


SAMPLE  ID:  — - 

DATE  SAMPLED: . .,.1^.-7- - 

TIME: - - 

WEATHER  CONDITIONS: 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref - 


SS'O'Zc  ~0'2'2_ 


LOCATION  SKETCH 

SAMPLE 

DEPTH 

_ ItLJ _ 

uses 

SOIL  DESCRIPTIONS 
(color,  %  qv,  %  sa,  %  fi,  moisture.  Dlast.) 

HNU 

READINGS 

TYPE  SAMPLE 
(Circle) 

L,fk{  L-  (/  c.^/4 


C  l<^\  iXt- 


GrabJ) 

Composite 

Other 


Comment: 


fr>$.  IrnsO  % 


;J  bs  •fvo  /V\  Ue/L 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 


SAMPLE  ID:  SU*  ^11 _ 

DATE  SAMPLED: - - 

TIME: - ILL2. - - - 

WEATHER  CONDITIONS:  i  ,3V /my - 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref - 


4o(i?; 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


SOIL  DESCRIPTIONS  HNU 

(color.  %  qv.  %  sa.  %  fl.  moisture,  plast.) _ READINGS 


C/ayt 

^ i  ,w-  1  /  .  d 


■  CUyry  ft  ^ 


TYPE  SAMPLE 
(Circle) 


Composite 


Comment: 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  S0IL7SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  - L - - 

DATE  SAMPLED: - - 

TIME: - L '2JL2 ! - - - - - 

WEATHER  CONDITIONS:  Chip  ^ 
LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref - 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


SOIL  DESCRIPTIONS 
(color.  %  qv.  %  sa.  %  f I.  moisture,  plast.) 

Li  9  k/  6 


HNU 

READINGS 


TYPE  SAMPLE 


Composite 


Comment: 


(^iXrc/ 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


AED  DEACTIVATION  FURNACE  SITE 
(SWMU  20) 

SOIL  BORING  LOGS 


$ 


A  - 

^  0 
if  ' 


f>  ' 


SCORING  LQCATION 

/VOv 


Water  Elevation  lit.):  _ 

Date  Measured:  _ 

Total  Depth  (It.): 
Diameter  tin.):  _____ 
*  Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


GRAIN  size  — 


a.  5  £ 

5  <  O 

<  U4  -J 

S  tr  m 


Depth . 

_  Length _ 

Bentonite  Seal _ 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  Is  Ground  Surface 
Oatum:  NGVDM929) 


Drilling  Contractor.  _ 

Drilling  Method:  _ . _ 


_  Slot  Size _ 

-  Type _ 

_  Cement  Grout  Seal 


Zb-/ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  end  angularity  o(  each  component  or  plasticity: 
density,  moisture  content:  additional  tacts) 


Grwilt,,  V*rk  Uwh  (•  IS%  cloy, 

^  f  ^*1  ^  j  *,(*<-  •  y«v,e  $r*vtl  it 

/w,5e j  dry. 


£**,*«„,  5«^;  nth  trtww.  ( loyety)  - 

TW  f»  C4»»«-?e  Sukn,j*ltc  -ft  F*Lr,iMj4j  ; 


r 

*  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 

S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 

TEAD-N  PHASE  II  RFI 

(yj)  MONTGOMERY  WATSON 

sN - 

SOIL  BORING  LOG 

PAGE  1  OF  / 

ELEVATION 

(FEET) 


BORING  LOCATION 


At 

\+  V 


4 

ft. 


ZO 


^  Project:  TSa  p-v  zt 

SWMU  No.  gQ _ 

^  Date  Drilled:  3  Date  Competed:  II-?- 1? 

Logged  Bv: 

Water  tlevauon  (ft.):  yv/^ _ 

Date  Measured: 

N Total  Depth  (ft.):  ^  7 _ 

Diameter  (in.):  £  *  _ 

►  Well  Screen:  Diameter  yVQ4  Depth . 

Casing:  Diameter _  Length _ 

Sand _  Bentonite  Seal _ 


Monitoring  Well  No.: 

Northing: _ l  CffO 


SB-  ?o  -ooz 

v  m*A 


Ground  Surface  Elevation  (ft  ):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal 


(JJJ)  MONTGOMERY  WATSON 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 


3 >’ l+y  f+hjj  ^3)j  •*> -f»V «»k^; 


California  Split  Spoon  Sampler  (2.5*  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


K/ 


o- 

i*v 


f?  BORING  LOCATION  ^ 

\ 

YVCs, 

2 0 

Date  Drilled:  ilzSzll 
Logged  By: 


Water  Elevation  (ft  ): 
Date  Measured: 


Date  ComDieted: 

'BbH  ~~ 


too*  *z 


Well  Screen:  Diameter 


_  Depth . 

_  Length _ 

Bentonite  Seal _ 


Ground  Surface  Elevation  (h.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


Drilling  Contractor 
Drillino  Method:  Esx 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal _ 


GRAIN  SIZE  ~ 

'  E  ~ 


=  ~  UJ 

2  a 
^  > 


5ia5  «  j 

l  *§  I  I 

.  <  Ui  -I  < 

5s  2  c  m  c/j 


15”  (@  ^  0  if  6 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 


'J-exy  dirfc  jrtylil,  W-r&w*  C lOYR?/?)' 
"h  fine  ***xl  >  r<*i**-f*l*<~  4a  t 
4^  **Ms  >K  i'*/  fn4ir»iwT JtJ ‘t  ty. 


SYWy,  tmwk,  (ajV/?  Vtvyfixe  Vr 

Ctarit  y*^  Jvi.xjnU  -to  Jr*vl  I  -fo 

i»i  diou,  ►xj.Jay.  f«  lfiosij  Jtry  . 


©  MONTGOMERY  WATSON 


•  C  California  Split  Spoon  Sampler  (2.5'  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RF1 
SOIL  BORING  LOG 


ater  Elevation  (ft.) 
Date  Measured:  _ 


Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


(JJJ)  MONTGOMERY  WATSON 


_  Length . 

Bentonite  Seal . 


Type _ 

Cement  Grout  Seal  . 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 


S,-/^  irowu  OoYr?  4/fc); 

ve-ry  S(K„jf  jrwel  +o  2o  w.w-  i„  5^^ 

■t  /aes<;  . 


gravel;  very  d^ic  ^  b  yT  (W*  34); 

+0  Ce*v-t<j.  r«.v,elj  JV*V<)  ^  5*6  ‘"•s  ‘m  ^)A.\ 

^"Ju  Ih~  4*  ’r»''vV^ l  4«  56  3  k.  o Iry  • 


’  C  California  Split  Spoon  Sampler  (2.5"  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

Y  Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFP 

SOIL  BORING  LOG 


Water  Elevation  (ft.): 
Date  Measured: 


AS£  or 


/  5  Date  Completed: 

vaJbph 


Northing:, 


E^ing:_7 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  f  1 929) 


Depth . 

_  Length _ 

Bentonite  Seal _ 


_  Slot  Size _ 

Type - 

.  Cement  Grout  Seal . 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  each  component  or  plasticity: 
density;  moisture  content:  additional  facts) 


-T'^e  I  Zo 

Ioo5t,  )  . 


5* Ify) 5**^ j jr^vely  J**'?)* k  iv'ow*-?Oo)r/5 

£*•<.•*>  -£iie  J^vej  fnw.  5" +0  w,K  i 


r 

•c 

California  Split  Spoon  Sampler  (2.5*  l.D.) 

s 

Standard  penetration  test  sampler 

c 

Y. 

Cuttings 

Elevation  of  ground  water 

TEAD-N  PHASE  II  RFI 

(&)  MONTGOMERY  WATSON 

Us 

PAGE  1  OF  J 

SOIL  BORING  LOG 

ELEVATION 

(FEET) 


BORING  LOCATION 


i,#V 


9<b 


PfOlGCt!  D>  V  PHASE  3T _ 

SWMU  No.  ^0 _ 

Date  Drilled:  Date  ComDleted:  U-Z-13 

Logged  By: 

Water  Elevation  (ft.): 

Date  Measured:  


iiUi  4«lii 


r  w/vnwv  z  o 


0  Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Depth . 

_  Length _ 

Bentonite  Seal _ 


Northing: 


Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD0929) 


Drilling  Contractor 

Drilling  Method:  _ 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal _ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density;  moisture  content:  additional  tacts) 


hrt wv,  Oaf*  ve,n7  -h  *N*e  s,xv^ 

■i"OiCe  jv^vt|  Ih  SVAinyuvt A <t)j  loo 5^  • 


(JjJ)  MONTGOMERY  WATSON 


California  Split  Spoon  Sampler  (2.5#  LD.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFP 
SOIL  BORING  LOG 


r  BORING  LOCATION 

to 


^  Project:  T &Ah- 
SWMU  No.  Z6 
^  Date  Drilled:  ijzL ll 
V  Logged  By: 

/  Water  Elevation  fft.): 

A  Date  Measured: 


Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


'issssssssssB^r, 


Depth . 

_ _  Length _ 

Bentonite  Seal _ 


Ground  Surface  Bevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD(1929) 


Drilling  Contractor  OV£i 
Drilling  Method: 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal  _ 


GRAIN  SIZE  ~ 

—  E  ^ 

£  t 
«  9§  ~ 

z  •  o  £ 
C  5  <  o 

.  <ui  J 


**  |S  a.  I  m  |  co  cn  c 


9>\\ o\o  u  wUol 


©  MONTGOMERY  WATSON 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color,  size  and  angularity  of  each  component  or  plasticity: 
density;  moisture  content;  additional  facts) 


i+rk 'y+fiSh  eY^ 

C4«.y T«_  r^Uwji,  l»r  4>  ,YT,y*/  ■Trt*. 


S' -fo  So>~»>  iw  oU*-)  SVl j  /«w;  3<~y 


;  b<ow*  Cloy  f? sfi)j  -R^e 4*  ctevrsz 
+,  t>  4o^-,k 

wg;  ^ 


•  c  California  Split  Spoon  Sampler  (2.5"  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

X!  Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


s&i  Project:  D  -a/ 

SWMU  No.  . 

Date  Drilled:  //-  <  ~ 
Logged  By: 

Water  Elevation  ift.): 

Date  Measured: 


SE  JJZ 


(i-  4  -  7,?Date  Completed:  " 


yyi  X4 


Depth . 

_  Length _ 

Bentonite  Seal _ 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


4A/& 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density;  moisture  content:  additional  facts) 


4t*yf’s*e. 

w*v‘%  }  t»*)  dr^ 


5*^1} ,  3  y-flye/  -  p«/e  tv'kw  v->  (/aY/?  I  *  '/c.o,  f i"«.  +v 
4im  JtTiytl  +0  4-0  '**'*'*'*  d\*  y  ^VvIav^U^T  -h> 

n»*\v\  rf«<f )  /eoS«  ;  <f  -ry  • 


(^)  MONTGOMERY  WATSON 


’  C  California  Split  Spoon  Sampler  (2.5’  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFH 
SOIL  BORING  LOG 


xik 


o 

Ilf 


Suamu  ZO 


Of 


Water  Elevation  (ft.): 
Date  Measured:  


Well  Screen:  Oiameter 

Casing:  Diameter _ 

Sand _ 


_ Oeoth . 

_  Length _ 

Bentonite  Seal _ 


Monitoring  WeU  No. :  SK  ”-20  -  Co \ 
Northing:  ISS  '  testing:  3CA 


Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVDM929) 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal 


(jy)  MONTGOMERY  WATSON 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  each  component  or  plasticity: 
density,  moisture  content:  additional  facts) 


>  5  rwtlj  J  ,sV>  ^z)j  -Ttvte-fc 

Jv^traw +P  5°  i*i  dfo.y 
UtU.)  dry 


1  c  California  Split  Spoon  Sampler  (2.5'  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

Y  Elevation  of  ground  water 
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TEAD-N  PHASE  11  RF1 
SOIL  BORING  LOG 


Project:  TEA  0  - 

^  SWMU  No.  20 
v  Date  Drilled:  hz4zl2 
y  logged  By:  s*  } 
Water  Elevation  I ft.): 
Date  Measured: 


Date  Comoieted:  // 


Depth . 

_  Length _ 

Bentonite  Seal  _ _ 


fflgnttonng  Well  No.: 
Northing: _ Ui!$L— 


S  6-  ZO  -  O/Q 

@stmo*  'fy 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


_  Slot  Size  _ _ 

Type - 

Cement  Grout  Seal  . 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  comoonent  or  plasticity: 
density;  moisture  content:  additional  facts) 


^  /yrayjzi)  trowm  +0 

+»  Svil»<r«uv^«.d?  j  J)<tw<.|  At> 

SO  vkv^  Ai*.  )  l  /o  ^isf. 


SV1  bfjt+y+Afy  jvuveij,  (/0  Yif 

■f-* 1'?  c-tAcre  jv-iv’t'l  -T^  S-fa  Sf* 


({J})  MONTGOMERY  WATSON 


’  C  California  Split  Spoon  Sampler  (2.5"  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFffl 
SOIL  BORING  LOG 


T&4D-AJ 


5WMU  No.  20 
Date  Drilled:  llzZll 
Logged  By: 


Water  Elevation  (ft.): 
Date  Measured:  


iASjc  2T 


‘  Date  Comoteted:  Uz  LzSJ 
[SPM _ 


Depth . 

_  Length _ 

Bentonite  Seal  _ _ 


Ground  Surface  Elevation  <ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


Drilling  Contractor  QVGRLa#  t> 
Drillina  Method: 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal _ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  coton  size  and  angularity  of  each  component  or  plasticity; 
density;  moisture  content:  additional  facts) 


j'mvfel  "fo  **'*•»  K  A'*'-* 

Uoit)  S.'Ctf.  x 


(2J)  MONTGOMERY  WATSON 


*  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

3E  Elevation  of  ground  water 
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TEAD-N  PHASE  1!  RF1 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


BORING  LOCATION 


SW/ww  ZO 


Water  Elevation  i ft.): 
Date  Measured: 

Total  Depth  (ft.):  7  1 
Diameter  (in.):  8 " 

Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Depth, 

_  Length _ 

Bentonite  Seal _ 


Mmiiitenng  Well  No.:  5] 
Northing: _ 13  S  /  E 


Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD(1929) 


_  Slot  Size _ 

Type _ 

.  Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 


1;  C/o Y<4/2V 

4t)C<ja\rSe  S<x*dj  I 


y*  ^1*  ,  C-la.y  j  i>r*w* 

Ji.Uu j«i  lar  +6  5uJ,r»*v,<*£4  ^  ^  40***  . 

n-nj^lx-  -h  ^Kt> «•»«»» a) ■ejl  i  /»*«.;  u^siS-f-. 


GRAIN  SIZE  ~ 

— —  I  w  1 

g*  2  CL 

S  —  >  > 

q  w  9;  "  in  luuj 

zujo.5g  -j  -i  > 

*2  7  ,  Q  5  G-  0.0 

5e2<ossS 

•  •  2  ui  -i  <  <U1 

5*  3*  S  cr  03  cn  tn  cr 


Water  Elevation  itt.): 
Date  Measured: _ 


Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Depth 

_  Length _ 

Bentonite  Seal 


M&lilluiiny  Wett  No.:  SS-  z&~ol3 
Northing:  1 3fT 1  E^SAing  Z€C>m  4-V £ 


Ground  Surface  Eievation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD0929) 


Drilling  Contractor  CN£fcLA#t> 
Drilling  Method: 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  ol  each  component  or  plasticity: 
density:  moisture  content:  additional  facts) 


Gravelly,  cl<urk  Jr**/ i*5  Jo  Gnws  (lOYQ 

S/Yl  'Jtty  £►<*’. -h>  -fixe  j  +r*ct.  3*-*Vcl  -fo 

26*,^  ik,  dtc.j  <i<y 


oM  \tSlGM 


@  MONTGOMERY  WATSON 


1  C  California  Split  Spoon  Sampler  (2.5"  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


\iy 


r  BORING  LOCATION 

<9 


\l<^ 


S wmu  iO 


Water  Elevation  itt.): 
Date  Measured: 


Well  Screen:  Diameter, 

Casing:  Diameter _ 

Sand _ 


Depth  . 

_  Length _ 

Bentonite  Seal _ 


Monitoring  Wall  No.:  Z* 

Northing:  I7Qf  Eating*  _ 


Ground  Surface  Elevation  <tt.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  M929) 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal  . 


Egtmo-  2.7^  * 


GRAIN  SIZE  ~ 

— -  f  -T  w 

&  5  ft 

_  nr  h 

i  S ii  £  3 

5  | 5§  I  I 

;!  s?  z  e  m 


LITHOLOGIC  DESCRIPTION 

{USCS  name:  colon  size  and  angularity  of  each  component  or  plasticity; 
density;  moisture  content:  additional  facts) 


a 


10  1,0  zo  Q U  551  no  :5> 


C°  30  10  \o  w> 


S’-'l+y ywtlj  JtjU+  C/0  fie  64); 

-G/*\  "*t  fiwt  £0.*.$.  j  ^  *>vt|  ft  5"o  “'»>  \  diC\.j 


@  MONTGOMERY  WATSON 


*  C  California  Split  Spoon  Sampler  (2.5’  LD.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

X  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


oiij  Project:  T^p~, 
^  SWMU  No.  ZO 

Date  Drilled:  jj z2l22 
Logged  By:  , 

Water  Bevation  (tt.): 
TDate  Measured: _ 


Well  Screen:  Diameter 
Casing:  Diameter _ 


*“  DC 
Ul  UJ  Ui 

■J  -J  > 

o.  a  o 

s  SO 

<  <  UJ 

co  if)  tr 


Date  Comoleted:  JizSzHS 


Deotri . 

_  Length _ 

Bentonite  Seal _ 


Ground  Surface  Bevation  (tt.):  _ 

Measuring  Point  ts  Ground  Surface 
Datum:  NGVD(1929) 


Drilling  Contractor. 

Drillina  Method:  HSA _ 


_  Slot  Size _ 

_  Type - 

_  Cement  Grout  Seal _ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color,  size  and  angularity  of  each  component  or  plasticity; 
density;  moisture  content:  additional  tacts) 


O  ft  55  go  -  S/A 


A5  /fJJovC  ex<^fT 


Clo)  *  %). 


3°  10  O  qj\  p5  -G/rf 


@  MONTGOMERY  WATSON 


1  C  California  Split  Spoon  Sampler  (2.5’  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

X  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


(/ 
$  tib 
|||0 


r 

•c 

California  Split  Spoon  Sampler  (2.5*  I.D.) 

s 

Standard  penetration  test  sampler 

c 

Y. 

Cuttings 

Elevation  of  ground  water 

TEAD-N  PHASE  II  rHP 

1  ©  MONTGOMERY  WATSON 

Vs - 

PAGE  1  OF  J 

SOIL  BORING  LOG 

ELEVATION 

(FEET) 


,ofi. 

,y*' 

'V 


* 

o40°. 


Project: 

SWMU  No.  ZO _ _ 

Date  Drilled:  JlzizlS.  Date  Comoieted: 
Logged  By:  TA  /  &  b  H 


Water  Elevation  (ft.):  A/A _ 

Date  Measured: 


Monitoring  Weti  No.:  Sff-  Zo 
Northing:  _  101  E^  no: l 


Ground  Surface  Elevation  <H.):  _ 

Measuring  Point  Is  Ground  Surface 
Datum:  NGVD(1929) 


HAmi 


Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Depth  . 

_  Length _ 

Bentonite  Seal _ 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity; 
density:  moisture  content:  additional  facts) 


‘f'We  4b  ■*wL**'**£e$ j  j <«vtf 

^  A»H.}  ^'ry. 


AffftVf'. 


^  (M 

< 


4°  0  ** 


ijravely  fcnww^  (l^VR  4/^  -fo  Co&.*-se 

w/*r-  *fa>  Jr*vt,(  -ft,  ?£****  ih  J;a,j 

fwc.  j  ot’W. 


(^)  MONTGOMERY  WATSON 


’  C  Calilomia  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


I'-s 


A 

o' 1* 


* 


Project:  Tg»  X>-AJ  ?HAS£  7L 

O'  SWMU  No.  20 _ 

Date  Drilled:  Date  Competed:  ll~  3-fc 


Water  Elevation  (ft.): 
Date  Measured:  


Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Depth . 

_  Length _ 

Bentonite  Seal _ 


Ground  Surface  Bevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVDM929) 


_  Slot  Size _ 

Type - 

Cement  Grout  Seal  . 


ui 

>  q  w 

<  2  W 

OC  <  2 

O  1/5  U- 


ffi  ii  * 


UJ  Q--  £ 

i  3§  ! 

^  SC  o 


£10  2*  0  U  p 


II 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 


Gr^ell^  $;  |i^  j tnwvi  Cjd  Ytf  -fin* 

•fine  Sa.vt<£  )  -|d  3c>  w  ^  Sn. 

■ct«5fi  /fiicw  . 


A<  AfffNS:  £YC£>‘T  /*vffZ£  6f-A  V£U 


(0)  MONTGOMERY  WATSON 


‘  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


t\b 

jA 


c 

ft\\ 


©  MONTGOMERY  WATSON 


*  C  California  Split  Spoon  Sampler  (2.5*  1.0.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


T 


A 

i 


(§J)  MONTGOMERY  WATSON 


'  C  California  Split  Spoon  Samofer  (2.5"  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

X  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFN 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


DEACTIVATION  FURNACE  BUILDING 
(SWMU  21) 

SURFACE  SOIL  SAMPLING  LOGS 


PROJECT  NO. 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID: _ 3JVI  "“0/1 

DATE  SAMPLED: _  % 

TIME: _  Q32J2. _ 

WEATHER  CONDITIONS:  3Ql£ 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W - 

of  Survey  Ref _ 


o-l'-OS1 


DivlL  Crti'iisx*  (iDYfc  tHU. 

tKbi(*\r  Ao  ix>frl\-  UrtJitlL  w.VLs. 

s.  IV  < _ J.  S»mA1  A\oojr  Lc’to  -T'-fc  -t>  Curie 

-Vo  roi okAcfi  Cs<rbtG:\  Luoill  • 
AVb  jf  5p*/j  -  ?  ^  "lo  k-e-U- 

C-WdAc L  i  *kA  i  *A>0.J>  \0*/c  P.'w«£I  ,  /OPU  *■ 
PU>U<_.  ST  tZcu  u  Wd 


Composite 


Other 


Comment: 


^«ilft4eo  -  5 OLTfi^  Q.5  -0OS~ 


@  MONTGOMERY  WATSON 


SAMPLE  ID: _ 

DATE  SAMPLED: 
IM 

IE. 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

SS-1  \  -  D\l~ _ 

o^So 


SViSfe 

- — 

'  C&V.P- 


- YSta- 


a.l'-o.s  dUj-kto 


Blftci-  ^IDTfZ.  z/i)  sMte- -WAti) 

A\qov4  70/u  P.  j.  &  Ao  cofvst  Sw\«  -  rav  XL 

\*q  ^cumLa^  LlO^CT  .  ~"LC$/o 

\v  Z^fa  tt  '-U?  COt*/->«  4  7W.$  •  10  /c 

-f.>65i  f4oU-  pIa^I.c  .  Qb-Z/v> 

£zjw  OS  "Cr  A  (r^Aiafcl^  ‘ 


Composite 


Other 


Comment: 


Colled  if-  (Vo  —  irvv~e  u.c;u.4s  a*  S£>-J»  -oofc ,‘  sA>~.Al«£  -Idol  £r 

CLX^CtU  PrVo»->U  €-L  l>«f  t*C  ,^\a(o  . 


@  MONTGOMERY  WATSON 


PROJECT  N 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  w  1  _ 

DATE  SAMPLED:  -S 

TIME: _ IQIO _ 

WEATHER  CONDITIONS:  _ AlCor 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W _ 

of  Survey  Ref _ 


Sfs'3t-Dt3 


ILiL>u. 

\ZT.O 


CoAUtXtZ 


SAMPLE 

DEPTH 

(ft.) 


uses 

SOIL  TYPE 


Chi-  LM 


LOCATION  SKETCH 

SOIL  DESCRIPTIONS 
(color,  %  gv,  %  sa,  %  fl,  moisture,  plast.) 


DatlL  [***&:&  l?vo*-»a£\0'tiL 

fWb  ;  UJfed-  Crnteb^Ji  Cm* jvd  w/  £»i  l4* 

S -  AVnowA  *70*to  4c?  Conroe  £da- 

i,  30%^- 

-2 C/„  Ar>  cjoPG-e.  \0*b  cr 

^  Ocu-  .  5W  tJCL. 

fePici'Wj.  Til 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


Composite 


Other 


Comment: 


"Cro- —  S <3ure<t  evi  SS~3t  ~  00  9  -tw  4o4”ol  £r"  ^  Cr 

Aiua\4SiS-  icv\  Co  E>uNov>^-  ,-rtei  • 


@  MONTGOMERY  WATSON 


PROJECT  NO. 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

-  3  l  -  Q\  4  _ 

5  ~ 


SAMPLE  ID:  ±  1 _ hd-LJ. _ 

DATE  SAMPLED:  3 

TIME: - -  - v— 

WEATHER  CONDmONS:  _ L-\Zir  y  L-H 

LOCATION  OF  SAMPLING  REFERENCE  POINT 

Meters  N,S  _ 

Meters  E,W - 

of  Survey  Ref - 


-£*W- 


Wx  ir - 1 

i 

_ aiAit,  mo  .  _ 

n 

c 

i 

i 

1  LOCATION  SKETCH 

SAMPLE 

DEPTH  USCS 

(ft.)  SOIL  TYPE 

>.7-D.s/  £(A 


Comment: 


SOIL  DESCRIPTIONS 
(color.  %  gv,  %  sa.  %  fi.  moisture,  plast.) 

H)arL-  ^fcl\ouj.«iL  \o  rckjuu  j^OTiZ.  M, 

LtD^/o  Vi  *io  tU.  «* 

£?}»4tlL^  Scta-rowi*AeJtj  \oc5e.  flhacJ:  2?  u 
P;*d  20V?  ~ 

w/  Lc%-^ 

t^ci-akL  ULl  CtPtkvil  *  CtJutu* 

*2  'fo-  £*<?  -CfclVDo*  WseVti  S  ' 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 

^Grab^ 

Composite 

Other 


@  MONTGOMERY  WATSON 


PESTICIDE  HANDLING  AND  STORAGE  AREA 

(SWMU  34) 

SOIL  BORING  LOGS 


PROJECT  NO.  2?±Z0i70 


ELEVATION 

(FEET) 


‘>3&t 


Cr 


$ 

rCl 


r<o  / 

V 


•c 

s 

c 

T 

California  Split  Spoon  Sampler  (2.5*  I.D.) 
Standard  penetration  test  sampler 

Cuttings 

Elevation  of  ground  water 

TEAD-N  PHASF 

1  ©  MONTGOMERY  WATSON 

\S— - - - 

PAGE  1  OF  J z 

SOIL  BOR’’ 

PAGE  OF 


BORING  LOCATION 


^  Project:  l±l£L!fL _ 

SWMUNo~_35I_ 
Date  Drilled:  lO^^f 
Logged  By: 

Water  Elevation  (It.):  _ 

Date  Measured: 

****  Total  Depth  Itt.): 

Diameter  (in  ):  2j$ 

Well  Screen:  Diameter . 

Casing:  Diameter _ 

Sand  -  - 


Date  Comoieteo: 


Monitoring  Well 

.  *  _  Northtna: _ ^f^Eestino _ 


E 

_ 

UJ 

a 

a 

z 

CL 

> 

<J 

HI 

> 

< 

cc 

0 

z 

<f 

t n 

Hi 

1  z 

9  £ 
a.  £ 

■  Q 

CO 

V) 

5 

1— 

UJ 

-1 

a 

0 

C/5 

1  E 

*  < 
<  uj 

0 

-j 

2 

< 

sl 

O'* 

s? 

sO  1 

1  O'*  1 

2  0C 

m 

u> 

vrA -  Deom- 

Length _ 

Bentonite  Seal _ 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surlace 

Datum:  NGVD  (1929)  <%(/&  -fc  I 

Drilling  Contractor 
Drilling  Method:  Q./Wfg’ 

_  Slot  Size _ 

_  Type - 

_  Cement  Grout  Seal _ _ 


lithologic  description 

(USCS  name:  color,  size  and  angularity  ot  each  component  or  plasticity; 
density;  moisture  content:  additional  tacts) 

TiTTi  ’ZTTTZsXy  /  oy/t.  3-/3  - 

fiSX,  9c  *$7 tCst+*7 ^  Cents' T*  bGMe;  MstiT' 

MC  T3  C'SbrAi^', sSh£>  AvsOMM*" 


t  ^ 

^  H 
<5  V  ' 


&&& D-Q  lv  r 

&q  I*  c 


5^  10  o-o 


^**1^  1  Ti/rwi 

/vf  L-  ~n>  r*uZ£>iU'*-  )  mOlpT  . 

n  A-S/l/L*?  L<r&&St  ,  _ 


tVtliqrrJL vu(  9 <;  )  /£>/£  ^2-  7X- 

~(iuJ  -  ;  A/o  ^  ^ MotsT- 

:V 

!  f^£+V?L'  *T3  Ca/r'l'S  ^7  S*/3  7*  , 


Wi 


(2J)  MONTGOMERY  WATSON 


*  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  ot  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


5  S-3t/~<30^ 


measisiMiSi 


Project:  y 

5WMU  No.  ^  V _ 

Date  Drilled: /£  Date  Completed: 

\  Logged  By: 

lV  Water  Elevation  (It.):  *sn/L- _ - _ 

Date  Measured:  _ 

U  Total  DeDtn  (tt. ):  ^  _ 

Diameter  tin.):  JZ'fT** 


Well  Screen:  Diameter . 

Casing:  Diameter _ 

Sand _ 


.A^  Depth . 

JSIL.  Length _ 

Bentonite  Seal _ 


Monitoring  Well  No.:  _ . _ 

Northing: _  Eastmo; _ 

Ground  Surface  Elevation  (tt  ):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  i\S2S\2tfT  £>  5/  To 

Drilling  Contractor  ^ 

Drilling  Method:  -rep 

_  Slot  Size _ 

_  Type - 

_  Cement  Grout  Seal _ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angulanty  ot  each  component  or  plasticity; 
density:  moisture  content:  additional  tacts) 


^  .c 


A  A 

^  &  V 

^  v 


(gj)  MONTGOMERY  WATSON 


California  Split  Spoon  Sampler  (2.5*  l.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  ot  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


BORING  LOCATION 

3 


u> 


GRAIN  SIZE 


Project: 

SWMU  No. _ 

Date  Drilled: 

Logged  By:  Jj 
Water  Elevatior 
Date  I 

Total  Deoth  (ft.) 

Diameter  on.): . 

Well  Screen:  Diameter . 

Casing:  Diameter _ 

Sand _ *. 


7tfr -  DeDm  • 

/I  Length _ 

Bentonrte  Seal _ 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal  . 


9  2  ~ 

*5  * 

5  <  o 

<  UJ  -J 

2  cc  m 


Wv0 


°\  L 


©  MONTGOMERY  WATSON 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color;  size  and  angularity  of  each  component  or  plasticity: 
density;  moisture  content:  additional  tacts) 
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California  Solit  Spoon  Sampler  (2.5*  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


BORING  LOCATION 


dol- 


^  Project^ 

SWMU  ui 
Date  Drilled: 

—  Logged  By: 

Water  Elevation  ift.): 

^  Date  Measured:  ?{ 

Total  Deoth  {tt.1:  'k  ' 
Diameter  on.): 

Well  Screen:  Diameter . 

^  Casing:  Diameter _ 

Sand _ _ ! 


Date  ComDteted:  f?j 


j  DeDtn . 

't/r  Length _ 

Bentonite  Sea! _ 


Monitoring  Well  No.:  _ 

Northing: _  Eastina _ 


Ground  Surface  Elevation  (ft):  _ 

Measunng  Point  is  Ground  Surface  , 

Datum:  NGVDf  1929 >f  2^  <P  4^ 

Drilling  Contractor 

Drillina  Method:  fASA1 


Drilling  Contractor  4U,a 

Drilling  Method:  C/MEA 

_____ _  Slot  Size _ 

_  Type - 

_  Cement  Grout  Seal 


SAMPLE 

RECOVERY 

USCS 

CLASSIFICATION 

/  ; 

/ 

/ 

5^ 

A 

/ 

A 

/\ 

A 

- 

/  i 

A 

r 

r/ 

\  \|  ^ 

.  c o  a* 

^1 

V  j 

- 

*  ( 

- 

- 

- 

- 

LITHOLOGIC  DESCRIPTION 

(USCS  name:  color:  size  ana  angutanty  of  each  component  or  plasticity: 
density;  moisture  content:  additional  facts) 
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(§J)  MONTGOMERY  WATSON 


California  Split  Sooon  Sampler  (2.5'  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


U- 


BORING  LOCATION 


Tjjmm*aF%2± 


Sts 


Logged  By: 

Water  Elevation  (ft.): 
Date  Measured: 


Well  Screen:  Diameter . 

Casing:  Diameter _ 

Sand _ 


t&t*£ZL 

Bentonite  Seal _ 


^Monitoring  Well  No.:  _ 

Northing: _  Easting-  _ 


Ground  Surface  Elevation  <tU:  _ 

Measunng  Point  is  Ground  Surface 

Datum:  NGVD  (1929)  y7*  -ft  ~¥b! 


Drilling  Contractor 
Driltina  Method: 


_  Slot  Size _ 

_  Type - 

_  Cement  Grout  Seal _ 


GRAIN  SIZE 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  ana  anguianty  of  each  comoonent  or  plasticity: 
density;  moisture  content;  additional  facts) 


5a  rY  *4w> f '*/***■ 
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1  C  California  Solit  Sooon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


BORING  LOCATION 


Project:  -7? 

SWMU  No.  _ 

Date  Drilled:  _ 

Logged  By: 

Water  bievation  (ft.): 
Date  Measured:  


/l/  /> 


sz cizn* 


Date  Comoteted: 


Monitonng  Well  No.:  _ 

Northing: _  Eastina- _ 

Ground  Surface  Elevation  (ti.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


Well  Screen:  Diameter 

7  Casing:  Diameter _ A 

Sand _ 


_  Deoth . 

^  Length _ 

Bentonite  Seal _ 


Drilling  Contractor  _ £ 

Drillina  Method:  C** 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color:  size  and  angulanty  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 
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Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 
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■  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

3C  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


PROJECT  NO .  2942.0/70 


BORING  LOCATION 


_n^j  Project: 

gp  SWMU  No.  -?JJr 

^  Date  Drilled: _ 

<  Logged  By: 

*y  Water  Elevation  in.) 

>  ^  Date  Measured: 


Oate  ComDieted: 


Northing:^ _  Eastma _ 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 

Datum:  NGVD  (1929)  *  Ufj *  Q,  ZUt*  TO  TV 


tsi'A'L 


Well  Screen:  Diameter , 

Casing:  Diameter _ 

Sand _ 


^ _  Depth . 

Hr  Length _ 

Bentonite  Seal _ 


Drilling  Contractor 
Drillino  Method: 


_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal 


□  <5  ~ 

a.  5  « 

2  <  o 

<  UJ  _J 

S  £E  m 


*-  tr 

UJ  UJ  UJ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density;  moisture  content:  additional  facts) 
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California  Solit  Sooon  Samoler  (2.5*  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


PROJECT  NO.  .??i2.0!70 


O'7- 


BORING  LOCATION 


Project:  _ 

^  SWMU  No.  _ 

Date  Drilled:  Da 

v  logged  By:  .  ,1 Q  K^. 
jAV  Water  Elevation  itt.):  ji  ' 
^  Date  Measured: 
yL  Total  Depth  (ft  ):  '^/ 

.  Diameter  (in  ):  PT'' 

Cra  -  — 

^  Well  Screen:  Diameter _ 

Casing:  Diameter  A/ 

Sand _ 


Date  Comoieted:  /£ 


Ground  Surface  Elevation  ftt.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD(1929)  \ 

Drilling  Contractor 

Drilling  Method:  C/Y1&  - 

_  Slot  Size _ 

_  Type _ 

_  Cement  Grout  Seal 


<(§)  MONTGOMERY  WATSON 


California  Split  Spoon  Sampler  (2.5*  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RF1 

SOIL  BORING  LOG 


I'° 

■ 


nr 

\v"  l 


LoggeoBv: 

Water  Elevation  r rt. ):  _ 

Date  Measureo 
Total  Deotn  (ft.)  _ 2. 

t»n  i  &  1 


Well  Screen:  Diameter . 

Casing:  Diameter _ 

Sand _ 


NA  Deotn 

_  Lengtn _ 

Bentonite  Seal 


Grouno  Sunace  Elevation  m.)  _ 

Measunng  Point  is  Grouno  Sunace 

Datum:  NGVD  (1929) _ 

I Dnlling Contractor  Q SJFZlA'V  E> 
Dnllino  Method 


_  Slot  Size _ 

_  Tyoe  _ 

_ Cement  Grout  Seal  _ 


lithologic  description 

(uses  name:  color:  size  ana  anauiamv  of  eacn  comoonent  or  Diasticitv: 
Density:  moisture  content:  additional  tacts) 


20' —  t*v  d;u.t  Skirouw^;  fost'j  d'o,. 
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California  SDlit  SDOon  Samoier  (2.5*  l.D.) 
Standard  Denetranon  test  sampler 
Cuttings 

Elevation  ot  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


GRAVEL 


(jg)  MONTGOMERY  WATSON 


California  Solit  Sooon  SamDier  (2.5*  l.D.) 
Standard  oenetration  lest  samoier 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


CONTAMINATED  WASTE  PROCESSING  PLANT 

(SWMU  37) 

SOIL  BORING  LOGS 


PROJECT  NO.  £?!W2.0J 70 


i  ^7  -  o  &  2— 


BORING  LOCATION 


Proieci:  7  fj' 

^  SWMUNo 

Date  Drilled:  (u-b*r'A 
Logged  By: 

Water  Bevation  (ft.):  _ 

Date  Measured: 

Total  Deoth  (ft.): _ 

Diameter  (in.):  7 

Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ " 


gg  /v  ,  z- 12, 
3  Date  Comoieteo:  / "J 


..  -  OeDtn . 

= _  Length _ 

Bentonite  Seal _ 


^/lonitonng  Weil  No.:  _ _ 

Northing: _  Eastma:_ 

Grouno  Surface  Elevation  (ft. t:  _ 

Measunng  Potnt  is  Ground  Surface 
Datum:  NGVD  (1929) 

Drilling  Contractor 

Drilling  Method:  ^ Am <1  AV 

^ _  Slot  Size _ m 

_  Type _ _ 

= _  Cement  Grout  Seal  _ 


ofc  1  i 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  ana  angularity  of  each  component  or  plasticity: 
density;  moisture  content:  additional  tacts) 
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(JjJ)  MONTGOMERY  WATSON 


California  Split  Spoon  Sampler  (2.5a  t.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RF1 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


Monitonna  Well  No.:  — 

Northma:  —  Eastina: 

Ground  Surface  Bevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 

Drillina  Contractor  ^ 

Drillina  Method:  -/'/.7a/.,  /  * 

BORING  LOCATION 


/  ; 


Water  Bevation  (ft.):  _ 

Date  Measured: 

Total  Deoth  (tt.): 
Diameter  (in.):  ^ 

Well  Screen:  Diameter. 

Casing:  Diameter _ 

Sand _ 
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_  DeDth . 

_  Length _ _ 

Bentonite  Seal _ 


_  Slot  Size _ 

Type _ _ _ 

Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color,  size  and  angulanty  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 


punr/ctry \yi/y  ?*+£’*'<*$* 
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MONTGOMERY  WATSON 


C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

X  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RR 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


PROJECT  NO.  2942.0J70 


\  LOCATION 


Date  Completed:  / 


&  , 


.so j  Project: 

SWMU  No.  . 

Date  Drilled: 

Logged  Bv:  j 

^  Water  Bevation  (ft.):  — _ 

Date  Measured:  _ 

Total  Depth  (ft.): _ 

Diameter  on. V 

Well  Screen:  Diameter _ —  Depth  . 

Casing:  Diameter  — _  Length _ 

Sand _ ~~  Bentonite  Seal _ 


Monitoring  Well  No.:  ~~ 

Northing: _ -  £astino:__ 


Ground  Surface  Bevation  (ft.):  _ 

Measunng  Point  ts  Ground  Surface 
Datum:  NGVD  (1929) 


Drilling  Contractor.  _ /IS* 

Drillina  Method: 


—  Slot  Size  - 

1 _  Type _ _ _ 

— _  Cement  Grout  Seal _ 


GRAIN  SIZE  |  ~ 

o.  5* 

Cl  E 


ft(5  «  CC 

CO  9  t  M  U4  UJ  UJ 

uj  q.  5  2  -1  -J  > 

2  .  Q  5  CL  0.0 

E  5  <  o  3  £  O 
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LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  ana  angulanty  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 
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California  Split  Spoon  Sampler  (2.5*  t.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


PROJECT  NO.  2942.0170 


'37-&0& 


ELEVATION 

(FEET) 


' O0b 


0^ 
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•  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RR 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


A 

|0- 


BORING  LOCATION 


Water  Elevation  (ft.): 
Date  Measured: 


'Monitoring  Well  No.:  _ _ 

- (Northing: _  Eastina:_ 

Date  Completed:  “  s  ■  - : — 


Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVDf1929) 


California  Split  Spoon  Sampler  (2.5*  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 
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PROJECT  NO .  2942.0/70 


-  &&  ~/2~ 


f  i- 
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BORING  LOCATION  ^ 


Pti* 


j± 


$>  y 
yr 


Proiect:  //XaS^jZ  && 

SWMU  No.  £2L 


Date  Drilled:  /0-fr 
Logged  By: 


Date  Comoieiea: 


Water  Elevation  (ft.): 
Date  Measured:  ...T 


Total  DeDth  (ft.): 

Diameter  (in.):  .  7  ° 


Monitoring  Well  No.: 
Northing: _ 


=5= 


Eastina:_ 


Grouno  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


Well  Screen:  Diameter 
Casing:  Diameter 
Sand  . 


DeDth  . 


Drilling  Contractor  _ 

Drilling  Method: 

_ _ _  Slot  Size 


_  Length 

Bentonite  Seal 


Type. 


Cement  Grout  Seal 
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LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  anguianty  of  each  comoonent  or  plasticity: 
density:  moisture  content:  additional  tacts) 
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'  C  California  Soiit  Spoon  Sampler  (2.5a  I.D.) 
S  Standard  penetration  test  sampler 

c  Cuttings  hr  A'  7 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RR 

SOIL  BORING  LOG 


CONTAMINATED  WASTE  PROCESSING  PLANT 

(SWMU  37) 

SURFACE  SOIL  SAMPLING  LOGS 


PROJECT 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID: _ ^  Ll 

DATE  SAMPLED:  III  -  S  -  _ 

TIME:  UZL  22 _ 

WEATHER  CONDITIONS:  f  u 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W _ 

of  Survey  Ref. _ 


7Jz7 


SAMPLE 

DEPTH 

(ft.) 


V 


LOCATION  SKETCH 


uses  ^lih****  SOIL  DESCRIPTIONS 
SOIL  TYPE  A  (color.  %  gv,  %  sa.  %  fl.  moisture,  plast.) 


5/Vt  '&**'*'' Ci  tl  Iffy/  10?‘  V*'»C  A)  f<"t/  dry 

Ij**  j-a'&ib-*  plttsiin 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


Composite 


Other 


Comment: 


@  MONTGOMERY  WATSON 


■■  — ^ 

TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

saMPiFin-  -  ~?~7- 6/ V  _ 4--  SS  -  %1  -  t iPrZ^  ^  iF-tno  ^ 

DATE  SAMPLED:  /Q-JT  _ _ _ 

TIME: _ L± _  ■ _ 

WEATHER  CONDITIONS:  cd*  ih -  ~ 

LOCATION  OF  SAMPLING  REFERElftjl  POINT-  ' 

Meters  N.S  _ _ 

Meters  E,W  _ _ _ 

of  Survey  Ref - 


SAMPLE 

DEPTH 

(ft.) 

LOCATION  SKETCH 

uses  SOIL  DESCRIPTIONS 

SOIL  TYPE  v  (color.  %  gv,  %  sa.  %  fi.  moisture,  plast.) 

HNU 

READINGS 

< 

TYPE  SAMPLE 
(Circle) 

r  c  r--t 
‘< 

r  ,  r*t  -f*  -f  i 

f  3  0  7- 

f0„  ly  ■/» 

d'O 

Grab 

(6omposjta> 

Other 

Comment: 

^  ~t>iaR 

U‘  iUn 

<;  5  -  IT-  tftZt 

^  i yr'i)  ^  Ca. 

(/VO  ^  ^ 

d  '^;<r0 

i 


(§)  MONTGOMERY  WATSON 


PROJECT  N 


TEAD-N  PHASE  il 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  11  Z  _ 

DATE  SAMPLED:  LA  ~  S  ^2 _ 

TIME:  L£jJ2  _ 

WEATHER  CONDITIONS:  - 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W _ 

of  Survey  Ref _ 


*0op- 


SAMPLE 

DEPTH 

(ft.) 


uses 

SOIL  TYPE 


LOCATION  SKETCH 


SOIL  DESCRIPTIONS 
(color.  %  gv,  %  sa,  %  fl,  moisture,  plast.) 

...  7T~7.  .  r  ~~l 


HNU 

READINGS 


^J/  Jr*/,  U 


Composite1 


Other 


Comment: 


@  MONTGOMERY  WATSON 


PROJECT  NO 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

S  -  '7-  0(^> 


SAMPLE  ID:  ^  ^  O  '  ^  1  ^ 

DATE  SAMPLED:  /O  ~  5 "_—L _ 

TIME:  Vr _ 

WEATHER  CONDITIONS:  _ * 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W _ 

of  Survey  Ref - 


LA/l 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


/! 


uses 

SOIL  TYPE 


SOIL  DESCRIPTIONS 

(color.  %  gv,  %  sa.  %  fi.  moisture,  plast.)  F 


s  //  i/, » 

fire?'  ^  i-yy-frxlr/U 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


tpositP 


Compost 


Other 


Comment: 


@  MONTGOMERY  WATSON 


PROJECT  N( 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

-  OI~b  _ _ 


SAMPLE  ID:  "  -g-4  — _ 

DATE  SAMPLED:  /A  -  3> _ 

TIME: - Us.  \  £E  I— 

WEATHER  CONDITIONS:  _ g)jtso*o''  , 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W - 

of  Survey  Ref _ 


'-7r  •/= 


,  Put4' 


^^7-6  17 

SAMPLE 

DEPTH 

(ft.) 

uses 

SOIL  TYPE 

LOCATION  SKETCH 

SOIL  DESCRIPTIONS  HNU 

(color.  %  gv,  %  sa.  %  fi.  moisture,  plast.)  READINGS 

TYPE  SAMPLE 
(Circle) 

-&^2" 

5 

v*-  ***-  <//%,  0-<> 

(j07,  /.  4 if  l  A  fff  Jlit*  (,Nts/ 

dry,  fro  k  n*  TcMriLcrt ,  ;*<>**)• 

Grab 

<^'cSmpositfe 

Other 


Comment: 


A 


@  MONTGOMERY  WATSON 


PROJECT  NC 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  _ SS  -  3J  _ 

DATE  SAMPLED:  j  _ 

TIME: _  Uo'tf 

WEATHER  CONDITIONS:  Qjj=La^±_u  C+X** 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  _ 

Meters  E,W _ 

of  Survey  Ref _ 


SAMPLE 

DEPTH 

m 


uses 

SOIL  TYPE 


LOCATION  SKETCH 

SOIL  DESCRIPTIONS 
(color.  %  gv,  %  sa.  %  fl.  moisture,  plast.) 


5  6.  iac' ( p-b AS  prtvit*.) 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


orhpo$He 


Other 


Comment: 


(0)  MONTGOMERY  WATSON 


42.0170 


(r 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID: 


<rs  -  i ~7 ~ 


DATE  SAMPLED: _ 

TIME: _ _jIg±2dL 


WEATHER  CONDITIONS: 


^  [tit. 


c&t* 


LOCATION  OF  SAMPLING  REFERENCE  POINT: 


lA^H. 


Meters  N.S _ 

Meters  E,W  — 
of  Survey  Ref. 


4i- 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


uses 

SOIL  TYPE 


f+ 


S  A'' 


SOIL  DESCRIPTIONS 
(color.  %  gv,  %  sa.  %  fl.  moisture,  plast.) 


HNU 

READINGS 

0  •  o 


TYPE  SAMPLE 
(Circle) 


Grab 


Other 


Comment: 


I  @  MONTGOMERY  WATSON 


PROJECT  Nl 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID: _ S.  1  1 

DATE  SAMPLED:  LCLz  ST-^S 

TIME:  lLlL2l£  _ 

WEATHER  CONDITIONS:  tL  ,■ 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N.S  _ 

Meters  E.W - 

of  Survey  Ref _ 


SAMPLE 

DEPTH 

(ft) 


uses 

SOIL  TYPE 


LOCATION  SKETCH 

SOIL  DESCRIPTIONS 
(color,  %  qv,  %  sa.  %  fi.  moisture,  plast.) 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


BOMB  WASHOUT  BUILDING 
(SWMU  42) 

SOIL  BORING  LOGS 


> 


BORING  LOCATION 


SlrVM 

A 


Water  Elevation  (ft.): 
Date  Measured: 


Northing: _  Easting:— 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVD(1929) 


Well  Screen:  Diameter. 


asing:  Diameter. 
Sand  _ _ 


sjA  Depth . 

_  Length _ 

Bentonite  Seal _ 


_  Slot  Size _ 

Type - 

Cement  Grout  Seal . 


O  v)  u. 
* 


>-  > 

*"  x 

UJ  LLl  UJ 


CD  (/)  |  (/)  QC 


6°  o  8 


UTHOLOGIC  DESCRIPTION 

(USCS  name;  color  size  and  angularity  of  each  component  or  plasticity: 
density,  moisture  content;  additional  facts) 


S'ur  r,  U# Y  fcY,  t)^K-  W  V  (j.  ?/j\  •  f^t-TO 

/netjiw-K  tram*  twv&.yo  IaJ 


•  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 


(JjJ)  MONTGOMERY  WATSON 


TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


PAGE  1  OF  II 


ELEVATION 

(FEET) 


PAGE  3_  OF  I  / 


%  GRAVEL 


PROJECT  NO... 


OAAJNMZE  I 


>  q  in 

<  Z  " 

Z  <  ? 

O  in  u. 


*  *  * 


_  Proiect:  . 

3  JMM  Borina  No.: 


LITHOLOGIC  DESCRIPTION 

>USC  n arm:  ooior  sU«  and  anquiamv <H  moi  cowpomnl  or  wastWty; 
*ms*v:  motNuro  comomraddttofiN  tacts! 


•  CL*^  ¥(Z0W*j(\o'<K5'/3)j  \J&lh  tJ 

5£  fi/n£  i^LAiA/  eto,  5*vB<4<v y  j 

ntwCr  -  —  _ _ _ _ 


»^k)  s 


»,  .  54^pV^mv;  veyr  ft*<r 

/flo  (-^L~  ■saajVj  *i£x>ivm  p^KnCit^  5i,pTy  sh6iSt  "TO  ^eTI 
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ELEVATION 

(FEET) 


PROJECT  NO... 


OflAINaZZ  I 


UL4 

>  o  cn 

<  z  W 

cc  <  x 

t3  w  u. 

*  >*  * 


*r  u j  uj  ui 

£  -j  -j  > 

5  £  a  ° 

o  a  a  u 

-4  <  <  UJ 

£D  V)  V)  a 


BSGD3 


Protect:  _ 

JMM  Borina  No.:  58-42-^14 


LITHOLOGIC  DESCRIPTION 

•USC  name:  color  sui  and  angutartv  of  oaoi  componani  or  wasnoty: 
'ieosav:  motaura  comam:  addUona  tacts! 


CL#i'  Uk>*\  C(24vC'2'?Y('/2)\'S0',vtL  F‘*£  SAM>) 

CL  QL*™ ciTT;  /noiir 


lob  g>  O 


.  SA~'»'iyGV*i<M.'i,CL4<1}  Lz.s  F#V»t  ftsjZ  S4~o  70 

(tfiAju.  Zo  i-v  py.y  tcUAibSo  ;  plasm ciry~ 


*vre  ;  /'♦jckSt. 


<***&!,  G£A !/«,;  G </>v CioY/E  7//)j  fi-ve  t» 

QfiAva.it)  tc  ,v  &H-1  ^«<***Md 
to  ?ug^oo<»c>Q>-  Apw  pL-Asncin  >^ooSe  ;  toitT _ 
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ELEVATION 

(FEET) 


PROJECT  NO.. 


GRAIN  MZE  I 


>  O  (A 
<  Z  £ 
E  <  Z 
tf  w  u. 


*  *  I 


UJ  111  Ui 

.j  u  > 

(L  CL  O 

a  a  u 

<  <  UI 

in  we 


2-0/4 


LITHOLOGIC  DESCRIPTION 

•USC  name:  cotor  size  and  anqutantv  of  Man  cocnpdnant  or  otasrtetty: 
'lonsav:  motstura  content:  addUortal  facts) 


19  *  \\$ 


5 UC?trt  6(24^/oY/»7^Y  GVt 

QM  r/**°  ^  <°£AjO.  *V  7H  3o  y>v*  1/v;  0)4\ 

3H-0foJv<>et>  j  Pt^-pciTV:  ^eosg-.  haA  _ _ 


\s  idokUh^l^C 


SAW),  aA  1  £),  CJIAV&. ;  &UHU/  C/01'iC^/jv  ttety 

s/v^t) -to  4^uec  40*1*1  i* 

pt-zK-nort;  Jopr  •  ywoKT/  ' 
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ELEVATION 

(FEET) 


pflOJt'f'r  no.. 


3RAMNZE  t 

| 

*—  UJ 

_  1 

Proiect:  f>U4*i  M  42.  : 

-4 

LU 

a 

5  * 

I*  ►- 

> 

3  1 

JMM  Borina  No.:  SR-^Z-dj-  i 

n  “i 

S* 

5  -  — 

> 

< 

cc 

a 

* 

i 

< 

t/t 

»« 

A  £ 
14  Q 

: 

*  3 

i 

f  ° 

!  C 

nr  ^ 

s  g 

o  a 

-j  < 
03  V) 

SAMPLE 

RECOVE 

uses 

CLASSII 

LITHOLOGIC  DESCRIPTION 

•USC  name:  cotor  sttt  and  pnqutpnry <H  —eft  compoont  or  txpahetty; 

'leospv:  mwaiurp  cooipnt:  addfttonai  iacU) 

8s  - 

AIO  S4/np6tz  (IcOfC.  i/W  I 

PL&fL.  ' 

* 

- 

O  s“ 

' 

• 

£>7  — 

- 

Op 

; 

d8~ 

- 

n  a 

8  9- 

On  — 

- 

£/°“ 

& 

to 

0 

49 

7  A 

G>vJ 

6^4rffcc;  -6/6*T  Y C  1 0  ^  j  f  Pm-  £  P  7Z>  I 

2S  srv*  IaJ  J>/»  /WfcKMK.  - 

13 

£><C^  ; 

V  - 

23 

; 

Q  a 

25 

- 

1  2“ 

- 

V" 

} 

n  « 

- 

i 

- 

\  - 

_ 

Z  \  I 

2p 

<  UJ  I 
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ELEVATION 


Proiect: 

SWMU  No.  _ 

Date  Drilled:  > 

Logged  By:  _ 

Water  Elevation  (ft.): 
a  Date  Measureo:  " 

Total  Deotn  (t 
Diameter  tin.) 


Well  Screen:  Diameter . 

Casing:  Diameter _ 

Sand _ 


WA _  Deotn . 

_  Length _ 

Bentonite  Seal _ 


Ground  Surface  Bevation  (ft.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVDH929) 


_  Slot  Size _ 

Type - 

Cement  Grout  Seal 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color,  size  and  angulantv  of  each  comoonent  or  plasticity; 
density:  moisture  content:  additional  tacts) 


r>}/^  LlAitsu,  ■  \k£Y 

QP.AI/U  7®  ji***  IaJ  t TV 

4c«/-ft4suc  Loose. ,  t>£Y _ 


@  MONTGOMERY  WATSON 


California  Split  Sooon  Sampler  (2.5*  I.D.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RF1 

SOIL  BORING  LOG 


.<#■ . 


Protect:  . 

JMM  Borina  No.: 


>  Q  (A 

<  Z  w 

cc  <  z 

O  tfl  u. 


•z 

_£&^2-o/sr 


vu  V*  “ 

o  s  a  u 

-J  <  <  CU 

at  co  t/)  cr 


LITHOLOGIC  DESCRIPTION 

•  USC  name:  cotoc  size  and  anqulaniy  ot  eacfi  ooovonent  or  washetty: 
'leeway;  motsaure  content:  addtkmai  tads) 


AjO  ££^D<JOl<{ 


i0  *  *  0  ? 


6/rt 


*jc  Mcijtzni,  c ycutts  ;  G?/»n  - 

f/4^c  giea^v  V6A/  f»^e  s  Art  to 


c<>3gleS  lie  i a/  ti*  j 

^CS£j  i»/2^ 
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ELEVATION 

(FEET) 


PROJECT  NO.. 


OAAMMZE  I 


Ul 

>  o  «n 
<  z  ^ 
a  <  5 


Protect:  . 

JMM  Borina  No.: 


IT  uj  ui  ui 

C  -j  > 
J  a  ^  o 

oa  3  u 

-i  <  <  uj 

as  vi  w  cl 


-O/S’ 


LITHOLOGIC  DESCRIPTION 

•  USC  name:  color  slzt  and  angularity  of  Men  consonant  or  ota 
rtortstv:  rrwaiura  comant:  addtionai  tads) 


D  O  &/u  N/€eV  vo  T&  6*41/^  ZS' tMfl/aou*®*! 


■0^-pM-«rlC^^Y 


0  Z? 1  ssl  ($*> 


+i!*\  QmCC'j  PA*-€  G£c'‘'**j(\0'yieO>/*A-  fi/)/£*>4*OTC 

btiAMbL  5 0  '*Vw  iv  ])M.J  rZ^pCSI^TiC j 
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PROJECT  NO.. 


ELEVATION 

(FEET) 


PROJECT  NO... 


on  AM  SIZE  I 


>  o  (A 

5  5  2 

O  w  u. 

/  *  * 


UJ  Ul  IAI 

-J  -J  > 

&  0.  o 

a  a  o 

<  <  Ul 

in  in  c 


HOI 


Protect: _ 5W  4 

JMM  Borina  No.:  $  fi  -42-OJC 


LITHOLOGIC  DESCRIPTION 

•  USC  nama:  cotor  s tea  and  anguianty  oi  aacn  cocnponaof  or  wasrtetty: 
'lansav:  moianjra  eomam:  addttonai  facial 


c  r/fTV5/fwo;  ZI6/U  YGUouish  Qfoy 

(7.  ^  5/V\  fiVE  S^/JV ;  /ivO^^n^-n)  S*8G*U*t>£*j  \a*GL<~ 


Cff  cI^y;  Aifctf-f  s'aww'W  C^SY HI6A  ft-'lfTtCilY' 


v iOhT’  '*ci$r 

~^>4f  PG&l to^S 


0  (f  &<¥?/»  S/T] 


A  $  A  ?c<jB 


*>/llvi  CuA'iB'i  ‘ZQfj'bj  ffciw^iSrt  BeobhjfaSH G/$y 

£KCeP7  /r>o,ze  C-<-*y  £  ^  y 
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PROJECT  NO.. 


ELEVATION 

(FEET) 


ROJECT  NO. 


OAMNNZE  I 


ui  yi  *. 

mJ  2* 

so  O  < 

5S  *d 


LITHOLOGIC  DESCRIPTION 

■USC  nam«:  cwor  s tz«  and  anguianty  of  Men  conuonant  or  DtaahcMy: 
_ '^nsirv:  mowniro  cofHom:  ocMbptuy  foctsi 


0  U\|<rc|-5^5  /V"  5/) w o y/  cm  Y£Y; e/y  ^/6h-t 
^  I  p  I  '*A*  £<0**2^^  fwfi  -to  Co4i<-Se  S4*1Z>,  f*9A~L*rAC  TV 


/nexxu*,  t^^K-nc/Tv; /»»eu/VA,  P£/VS^;  ^,#'ST  y 


%  GRAVEL 


PROJECT  NO.. 


ELEVATION 

(FEET) 


PROJECT  NO... 


OflMNVZE  t 


Ui 

>  Q  in 

<  z  " 

cc  <  z 

(J  tO  U. 

*  *  * 


51 5* 


Proiect: _ n  $Z, 

JMM  Boring  No.: 


LITHOLOGIC  DESCRIPTION 

•USC  nama:  emor  stza  and  anqutanry  <H  oacn  connonant  or  txasdetty; 
dwtsav:  mowttiro  cowocut  addUonai  tacts) 


.  LeAJtuj  6&>M^Ooie  /»£t,n/s»-ro 

QaJ  C6+1&C.  OCULAR.:  (e£A</e--rv 


aJO  Snc  ;  n>o  fg;  o/2f  . 


/4S  4fia/£' 


'f.  a  H*cer  /O0  r. 


‘S>fr'r\pl(£  ~n>  J02! 


paqe_/Lof  JJ _ 


IATION 


BORING  LOCATION 


a-*1''* 


Logged  By: 


Water  Elevation  (tt.):  _ 

Date  Measured:  _ 


Total  Deotn  (tt.): 
iameter  (in.):  ^  ** 


Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Ground  Surface  Elevation  (tt  ):  _ 

Measunng  Point  is  Ground  Surtace 
Datum:  NGVDM929) 


sue* 


Deotn . 

_  Length _ 

Bentonite  Seal _ 


_  Slot  Sue _ 

Type _ 

Cement  Grout  Seal  . 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angulanty  of  each  comoonent  or  plasticity: 
density:  moisture  content:  additional  tacts) 


@  MONTGOMERY  WATSON 


'  C  California  Split  Spoon  Sampler  (2.5"  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

JI  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


%  GRAVEL 


PROJECT  NO. 


cm  AIN  SIZE  I 


U J 

>0  1/1 
<  z  Ul 

CL  <  z 

O  </>  u. 


Z-  d# 


m  I  in  I  tn  {£ 


0>s> 


LITHOLOGIC  DESCRIPTION 

•USC  name:  color  size  end  angularity  ot  aacn  corrooneat  or  exasbetty; 
_ ^enstv:  moisture  content:  addilonat  tacts) _ 

SA*V\  GW^;cl(*rr<imClO'i(Z’7/z);  Fi*J£ 

(7W  GfiJW&L-  TO  3t>  mm  iv  PWy  5*.q£t\J*t>£0  TD  jAA>aJ-P cA 


rfr  CLA^  t<uv(2. 7/eV  hi^oH  f»^/>4t^vTv> 

^  S&f^T ;  /hei^T  T£>  u/eT' 


90  14 


cuAS&i  5-^oj  6>(e/lY/5rt-  BfrvMtQi&Z5#); 

SL/  /netnoA  5^vo  .  aajl>au4iz  -fh  5uot<oJ  v°t.D ;  •s’ofT: 
^.iir  tp  y  y 


^5  /f-foVC. 
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ELEVATION 

(FEET) 


on  AM  SIZE  I 


>  Q  tA 

<  z  w 
cr  <  z 
O  w  u. 


o  a  a  u 

-J  <  <  UJ 

CD  W1  (/>  CC 


Project:  siA/Aifr  f 

JMM  Borinq  No.: 


LITHOLOGIC  DESCRIPTION 

•  USC  name:  color  stza  and  angutanty  ot  moi  coroonant  or  ptaatlcWy; 
'iensav:  mo«ura  coniam:  aodtional  tads) 


$ 


AS  +(to\r£ 


o  £  CH  A5  '•*« 


U>¥>  8 


SSS40 


II 
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r.  to  rt^c-/  fn6 

ft  gW  ,  g,  *rc,  U  . _ 


5  * 

»  /*> 

%  \ 


WM 


f/Q  Tt*nttTf;  /**«>•  oenrfr  p&tf?  ^etrT. 

Gt+fJ  £>*<'/  r**~J*J,  pc*  snU.  f  ~ -t *Z-e, 

S Ja.  _ 

'?5f7&L  '/'* 


Tv**' 
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*  C  California  Split  Sooon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 
SOIL  BORING  LOG 


ELEVATION 

(FEET) 


ELEVATION 

(FEET) 


BORING  LOCATION 

Ka 


5I7 -  42 


ic*$  Project:  TTO>  k/ 

SWMU  No.  _ 

Date  Drilled:  /ZL^Z^Zr-  Date  Completed:  Ud^T 

Logged  By:  - - 

Water  Elevation  (ft.):  ---■. _ 

Date  Measured:  _ _ 

Total  Depth  (tt  t:  f>'  t 

— ^  Diameter  tin.):  £S~ **  _ 

+  ?  Well  Screen:  Diameter  »  /a  %  Depth _ 

Casing:  Diameter _  /v  Length _ 

Sand _  Bentonite  Seal _ 


Monitoring  Well  N  fen 

Northing: _ 


Easting:_ 


Ground  Surface  Elevation  (ft  ):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD(1929)  r*  jZ-  ( 

Driltino  Contractor.  fo&Zj 

Drilling  Method:  Cr/*lff  7^> 

_  Slot  s/e _ 

_  Type _ _ _ 

_  Cement  Grout  Seal _ 


o  a  * 

2  a  £  Sg 

|  2§  I 

.  <  Ul  -I 

a*  2  cr  m 


£  LITHOLOGIC  DESCRIPTION 

w  jjj  (USCS  nam*:  color  size  and  angularity  of  each  component  or  plasticity: 

O  ^  density:  moisture  content:  additional  facts) 

so  _ 

^  SA4rUV~0  y  /  V7 

77  i*r*j  ptACTtt'f**)  uoesf )  **S»*V  ) 
.t*  T  ♦*»»**«• 


.r** 


T-i>  h>>  •TT/jS' 


m 


^  vu  j/L-rV/4^i>/  aSD  t  fc-yi-  Jk  br*^ 

ft*  t,H+p*M7ic'rfj  m&unse  m  M*t\  tmt**}  0*tsr-} 

*)Jh*C>  V‘  T*  S**B  *6*"**  • 

w(jl  -  P5< 

/^pugnt^t)  t>*/  t*sl- 

f>iAJC  T3  /W£r2****«V  {US  A~6mc4«.  ' 

_  ^/A/g  -ra  c<n»rf.<^  fx*).  s>*<3  deg 

5*r &  • 


\ 

?  o 


"TTy^ 
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•  C  California  Solit  Spoon  Sampler  (2.5*  I  D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

▼  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


BORING  LOCATION  T 

V 


zn^i  Proiect:yfcflC)fJ 
SWMU  No.  <47- 
5^  Dale  Drilled://)  -Za 
Loaned  Bv: 

Water  Elevation  (It,):  _ 

Date  Measured:  _ 

r*  Total  Depth  (ft.l: 

~  Diameter  (in  ): 

Well  Screen:  Diameter . 
Casing:  Diameter _ 


Date  Completed:, 


GRAIN  SIZE 

TTT  * 

5  i  IS  ii  | 
5  5  i  3<  o 


-U. 

Ui 

a 

> 

>- 

K 

cc 

y 

as 

a 

o.  o 

s 

S  u 

< 

<  UJ 

V) 

V)  cc 

'1 

j  Deo,h- 

/V/  rT  Length _ 

Bentonite  Seal  _ _ 


Monitoring  Well  No.:  _ 

Northing: _ _  Easting: _ 

Ground  Surtace  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 

Datum:  NGVD  H929)  //$»  if  ''ft>  4&~f 

Drilling  Contractor.  <f>i<ptt 

Drilling  Method:  ~ATP 

_  Slot  Size _ 

_  Type - 

_  Cement  Grout  Seal _ 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  each  comoonent  or  plasticity; 
density;  moisture  content;  additional  facts) 

TurR  7***  6^3TJ  foyt  JR  -  dK  75 

^b^po4tncrri t  m-  veute) 


p  ( Li  t  >  fOYK  w  ^  JZ/ 

lstM,pt'*sricrrjj  mu**** 

A*rx>  v/«  f?/~c  ~rt  /  fu*-****^  • 

fy/Z+iAPC  P'/vftTT'UMHf,  S  *1*5  » _ 


rnh  k 


Jjs+Atj ftsd  fr****}  y/J 

2><«  pt4$n*t‘ixf  i  $e*A0}  SL' *+***) 

5  ^V>vO  ^  At.  t-D  c^ft  s  ^  ^  Mak,+J&  * 


2 

*  ► 

0  V) 

«* 


O  .o 

9>  4  **  \  C 


u  k 


"ST-  //t>y#  74**  a*' 

(ttUi**)  ] 

S4+*C  ~/S*0 H 

A/vO  (i^l  / _ 


/V>  -pi^STj  y» 

-t*  5£.z*  WST” * 
y«f»0  P**  c***** 

_ rW>  rn*r  a*** 

P££Tt 

CcA**>6,  ******* 

-n>  snt  * 


((jj)  MONTGOMERY  WATSON 


•  C  California  Split  Spoon  Sampler  (2.5'  1.0.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

▼  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


s G-ArT-cAk 


BORING  LOCATION 


^  $ 

I 

9  N 
*0 


^SS 


GRAIN  SIZE 
- 1 - 1 -  E 


^  Project:  J^Qp/ 

^  SWMU  No.  ~  44^ 

Date  Drilled:  Lb^t/^ 
logged  By: 

Water  Elevation  (ft.):  __ 

- Date  Measured: 

Total  Depth  (ft.):  £  ' 

Diameter  tin.): 

Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


Date  Completed:* 


LU  ..a  C 

>  o  w  Q  2  nr 

<  2  ui  a  S  w 

a  <  2  ■  Q  5 

2  2 ■  t  <2  3 


4t)  4.0^ 


Ul 

z 

o 

2 

Q. 

p 

>• 

> 

< 

JO 

1- 

cc 

o 

CD 

3 

3UJ 

£ 

5 

CL 

£  o 

to  to 

O 

s 

S  O 

u  < 

-J 

< 

<  Ui 

CO  3 

CD 

CO 

cn  cr 

D  O 

__ -  Depth . 

VlfL  Length _ 

Bentonite  Seal _ 


Monitoring  Well  No.: 
Northing: _ 


Northing:  Easting: _ 

Ground  Surface  Elevation  (ft.):  _ _ 

Measunng  Point  is  Ground  Surface 
Datum:  NG VO (1929)  9 -ft  4Z«*4 

Drilling  Contractor 

Drilling  Method:  ~7fZ>  —  btiA- 

- -  Slot  Size _ 

- -  Type _ _ 

- Cement  Grout  Seal _ 


jfc  UTHOLOGIC  DESCRIPTION 

g  „  (uses  name:  colon  size  and  angularity  of  each  comoonent  or  plasticity: 

«  3  density:  moisture  content;  additional  tacts) 

_<5ifcTY  / \  ifyn.  T/y~  cbii 
"  pMsrjcrtyj  t*  \8\  tu  Moisr; 

SjA^+jfkl  ^»A4,-76  C4+I*rt,  . 


V  /£> 

jn  c 


.yjS  +**0  7i++vJUr/  1  WtTG/S  -  A« 

fiASTtc TS,;  /MerD.  S4t/U>  ^ 

•>  TV  C*+<SC,f»C  A*-**  72>  (±4.Mj<si-  - 

— 7-3  t'<r+T*'S<£ t  s  ►»  g  Tytu^o  t*  (e(p«v& . 


Qaa+J; 


0)  V 

*  / 

*  £  / 

n  *  y 

i  /C  \ 


I^^U'l  £>-pL.2  c 


-  ^A* 
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*  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


?  C 

4  ? 


//"boring location  Project:  /gffi 

iA.  rr— ,  ^  swmu  no.  _Aj 

-  Ci  J  Date  Drilled:/^ 

Y  U  Loqged  By:  — j 

* "  Water  Elevation  (t 

*>.  Tk  Date  Measured:  . 

A.  Total  DeDth  («.):  . 

±  Diameter  tin.): _ 

J* 

i#**  We‘s  Screen:  Dial 

Casing:  Diametei 
%8-¥Z-  4-7  Sand - 

3  DEPTH 

(FEET) 

%  GRAVEL  S 

- _ -  > 

V.  SAND  * 

%  FINES  S 

MAX.  PIO 

READING  (ppm) 

BLOWS  (6  IN.) 

SAMPLE  TYPE* 

SAMPLE 
RECOVERY  " 

USCS 

I  :fil*l  r  1/  [?' 

-  /$V 

|  1  V  \ 

h’ 

1  lilt 

II  -  « 

tfspl  f 

r : 

/  . 
|f,  /j 

I  ^ 

^  /I 

P  3-j 

4ln  tkD 

r\  I  ^ 

II  ^  •'I  [ 

o 

;  j  j  P  YI 

s| 

j  II  111 

Date  Completed:  jO  J 


-  Depth 

fV  *  Tenqth _ 

Bentonite  Seal _ 


Monitoring  Well  - 

Northing-  /__  Easting: - 

Ground  Surface  Elevation  (ft  ):  _ - 

Measuring  Point  is  Ground  Surface 

Datum:  NGVD(1929)  $40*  1*  & 

'  Drilling  Contractor 

nrininn  Method:  T/Vl^  -7fz>  HS* 

Slot  Size _ _ — 

_ _  Type - - - - 

_  Cement  Grout  Seal -  - 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color,  size  and  angularity  of  each  comoonent  or  plasticity: 
density;  moisture  content;  additional  tacts) 

T£lY  S  •*+*'/  toZ+veT?/  V3  tx  ~ 

•n  cu*>  7»*-«ric/rv;  /*oisr  7»  *^er; 

T*f>>*'* ,s**  *■'*■*'*■  GA+'*n-t 

_ _ _ _ _ _ _ 


SiltY  /<**/& }  //^  7/*  J^^7}  u<>~ 

/rt&.oe***)  omut  ;  ^  r>»~c 

r*4  jt&cce  • 

Ml  ^WT,  ‘£Li 


t-bd*  n  M fopW«4-^;  A*  ,J3Tin  nil  _ / 

/  jr&m  snt>/s  T  ■  $  ' 


.,,Tf 
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•  c  California  Split  Spoon  Sampler  (2.5*  LD.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

^  Elevation  ot  ground  water 
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TEAD-N  PHASE  II  RF1 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


$  * 
su  N 


(JJJ)  MONTGOMERY  WATSON 


'  C  California  Split  Spoon  Sampler  (2.5*  1.0.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

▼  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


BORING  LOCATION 


S9~ll-0$o 


Water  Elevation  ttt.):  _ 
Oate  Measured: 


Total  DeDth  (tt. ): _ 

Diameter  tin  ): _ 


Well  Screen:  Diameter 

Casing:  Diameter _ 

Sand _ 


_  Depth . 

_  Length _ 

Bentonite  Seal _ 


Monitoring  Well  No.:  _ 

Northing: _  Eastina  — 


Ground  Surface  Elevation  (tt.):  _ 

Measunng  Point  is  Ground  Surface 
Datum:  NGVDI1929) 


_  Slot  Size _ _ 

Type _ 

Cement  Grout  Seal 


SG-Ul-  DsT> 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color,  size  and  angularity  of  each  component  or  plasticity, 
density:  moisture  content:  additional  facts) 


Dart  fcrwu  (*7.5  Y&  3/tu)  SUtUL*  fiTTW  Tmoj 

tO* io  H'4;ae  TAtOijm  1 5 

(:*&)  ldD*~Pl*6»ViL  j  \eo$£.  C**>L  I  • 

(£*o4a/»'&  \%  -  *vm Mai  * flicO*  fi6l  2qt 


TEAD-N  PHASE  II  RR 

SOIL  BORING  LOG 


PAGE  1  OF 


ELEVATION 

(FEET) 


PROJECT  NO  29420170 


Water  Elevation  (ft.):  _ 

Date  Measured: 


Total  Deoth  (ft.): 
Diameter  <m): _ 


Well  Screen:  Oiameter . 

Casing:  Diameter _ 

Sand _ 


Date  Competed 


Monitoring  Well  No.:  _ 

Ncr?  -  ng- _  Easting  _ 


Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVD  (1929) 


_  Slot  Sue _ 

_  Type _ 

_  Cement  Grout  Seal 


Q&-  '12-oS'l 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  eacti  component  or  plasticity; 
density;  moisture  content:  additional  facts) 


_ _  Depth . 

_  Length _ 

Bentonite  Seal _ 


**//£»  A: si  £i+JC 

\<?l  -  Mo**'  .  ftW*'  S^k? 
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•  C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFlA^ 

SOIL  BORING  LOdV 


BORING  LOCATION 


I  £ 

4}  \ 


ll 

(h  * 


-gfc  ~c>/ 


Date  Completed:  76-23^1 1 Nor1htnq:  —  East,r^:  _  _ 

I  Ground  Surface  Elevation  (ft.):  _ 

Measuring  Point  Is  Ground  Surface 
Datum:  NGVD{1929)  /fTf  %-pkCZ. 


Well  Screen:  Diameter . 

asing:  Diameter _ 

_and _ 


O, -  Depth . 

Length _ 

Bentonite  Seal _ 


_  Slot  Size _ 

Type _ 

Cement  Grout  Seal , 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content;  additional  facts) 


#LTY  ,0/*v  JT/Z.  y/try 

*73  TtAsrioiT't y  *+Hj*rrw  *u 


(2J)  MONTGOMERY  WATSON 


*  C  California  SpHt  Spoon  Sampler  (2.5'  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

▼  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


BOMB  WASHOUT  BUILDING 
(SWMU  42) 

EXCAVATION  TEST  PIT  LOGS 


PROJECT  NO. 


TEST  PIT  EXCAVATION  LOG 


SWMU  NO.: _ !Z - 

TEST  PIT  LOG:  TP  6.P-  -  Q<=>) - 

DATE  EXCAVATED: _ Ifr  mM- - 

TIME  EXCAVATION  BEGAN: - IW  Vwri- - 

WEATHER  CONDITIONS:  NPrtV.  ttfAAI 

LOCATION  OF  TEST  PIT  REFERENCE  POINT: - 

Feet  N,S _  * 

Feet  E.W - — 

of  Survey  Ref _ w 

,4‘  - 


Pit 


Orientation  =  A)  — £ 
Total  Depths  T’ 
Length  =  |L/ ' 


Cf-4L-«»er  A 


n.  6  —l'1  7va‘K*'.  >.  > 

®  I  _  *»  1  #  ^ 


■I-!5':  -  A  ? 


£f-\H*oo»  Q 


SAMPLE  NO. 


SAMPLE 

LOCATION 

(ft.) 


uses 

SOIL  TYPE 


Ep-42-tt>l  A  0-05 ' 


SOIL  DESCRIPTIONS 
(color.  %  gv,  %  sa,  %  fl.  moisture,  plast) 

Ver«j  dvH-  Wr«u*i  ^|0*(^ 

mo.' ST  5 ofc-40'/.  . 

<  W  V  wese 
4^  4W*I  3 


VOC  METER 
READINGS 


-  O  - 


Comment 


U~-  pUykA^.  ^  /id, 

P  \  to<*Q  Q  I  •  C)***^^  Ss\~rv*tid&*  LcAmti* 

,  r  J  “ 

e P-m-ooi  g  C- 7  l4. y<H(z.sT  6,/z)^y  *0,s+  dv>  -  °  " 

ore**  ftW>  5D«  ' 

r  .  4®  voum/LcA  G0m\A&}  aW^-  .  iljAojr 

/tAr.44^  rtd-  w/wA  y.(^t  _<■  5%  ./Ws .  /00O  ~  pVes+^  j  lOOSfrj _ 

;:  Tfc^-  Y:^  A  ^  Affroi-  i  S'  p^Vj{r^  ‘p.'Jf . 

^,n — p\C4  c o^vkd-  *(vv —  -p:\e  rvT  O”  4"  o— £■  **  (o' •’’7 

\a&£>  - 


TEAD-N  PHASE  IIRFI 


PROJECT  NO. 


TEST  PIT  EXCAVATION  LOG 


SWMU  NO.: - J-fes  - - — - - 

TEST  PIT  LOG:  TP _ %SLZ  ~ 

DATE  EXCAVATED: _ LS. — tH to — Lli 

TIME  EXCAVATION  BEGAN: - a£ 

WEATHER  CONDITIONS: — </Mji  /--* 
LOCATION  OF  TEST  PIT  REFERENCE  POINT: 

Feat  N,S _ 

Feet  E,W - 

of  Survey  Ref - LaJ 


J  C.  **  V. 

r~  **  ” 

■{  «  CT  ^  O 

k«Co«= 


'".T'  -Cs* 


Orientations 
Total  Depth  =  lo-  5 

Lengths  21' 


'£P-*X-ooZfl 


.EP-U-Z-  a>a  G 


SAMPLE  NO. 


SAMPLE 

LOCATION 

(ft.) 


c?-lZ-CD2fl  2£'-3‘ 


t?-Hl*ctrt.S  C-L' 


Comment: 


uses 

SOIL  TYPE 


;>,\'€hA.  i  At. 

\  ^  I  till  *  V  *  A . 


SOIL  DESCRIPTIONS  VOC I 

>E  (color,  %  gv,  %  sa,  %  fi,  moisture,  plast)  ^EAC 

Dd.Lf-AiA  (iDYtt  ‘Vrl  rvt.CT, 

£nHA-  ic'-'lD*  4»~.£l~*<~l  sAtwl-  _  j 

-Vo  C-la  -  Pr\U,ul«V  locSd  SbuA,' 
looa.  -  1  O*  -  It//-  £  Ai£  <aoU-  .rwwKeJt 

*aoA..  rfcK-W-  “’/  HLi 

iwj  (iot<l  5/s)  ^ 1 
A.r/wil  WCauA;  toD/»  •»•— 

ZL07WX4C  4JU-  rov-leA  krWl  **"*‘U/j 

’ZZ'io  -  \o “lo  £uofc  -Ls  iMVtA-  4«J a-mor’^  4o  ^»A> - 
A»U-«l»wU  1  " 

PUA.'C.  SW<-  fta  -rCA£.ArJD^.  4«, 

\r*  :*  A: A  - 

r  13'  i  V/  4-Lvfc:  iWl  wi  o(  V\*W  ,  Touifit 


VOC  METER 
READINGS 


-  D~ 


D  ~ 


TEAD-N  PHASE  IIRFI 


PROJECT  NO. 


TEST  PIT  EXCAVATION  LOG 


SWMU  NO.:  _ _ - - - 

TEST  PIT  LOG:  TP _ - 

DATE  EXCAVATED?  1  &  *Y)  »  *  - 

TIME  EXCAVATION  BEGAN:  -  »- 

WEATHER  CONDITIONS: _ CVfcfttt  V-  ^  tl. 

LOCATION  OF  TEST  PIT  REFERENCE  POINT: - 

Feat  N,S  _ 

Feet  E,W -  £ 

of  Survey  Ref - -  . 


rv*>  #0. 


/ffcr. ;  *  ^ 


Orientation  = 

Total  Depth  ®  A-*' 
Lengths  |S' 


SAMPLE  NO. 


SAMPLE 
LOCATION 
(«0 _ 


Si P/ —  AL*  (jvfviisL.  ^  3;IV  • 

A-A^AoeD  4o.\  I 


k\0  -  TW-W.-L  L,*4<  Ar<i  uocLV-UaJ- 
-  C-^a^  ~/  CAU*;  M->  Crt»-  ^  . 

'Vo  Cw»\o-«>^AJei  'Xu  rDJKlvJp' 

(MffcJtk  aO*/o  VotW 

L$'h  loc*c.  Kkvi-eV#^Vj^. 

Ik-  ?Wri  • 


USCS  SOIL  DESCRIPTIONS 

SOIL  TYPE  (color,  %  qv,  %  sa,  %  fl,  moisture,  plast) 


VOC  METER 
READINGS 


AiW-A  CoVVecIiX 


Comment: ;  t  *\Ajt)14  A  CuV  -\Vwf.U  ft  2*  &  CoA - 

fO^S  >a.v-JL  V/JC<*£  -fz-AUr^^vAi  ***  }  -W^iL  '.  r-  Aof  lL  - 


TEAD-N  PHASE  IIRFI 


PROJECT  NO. 


SAMPLE 
LOCATION 
SAMPLE  NO.  (ft.) 


USCS  SOIL  DESCRIPTIONS 

SOIL  TYPE  (color  %  gv,  %  %  ft  moisture,  plast) 


Nio  doVVtLL^r  C- » 


VOC  METER 
READINGS 


§ 

o 

«\i 

I 


Comment:  fy ~  s4l£1  ALp-#na^*As  j  A” i m  ^C-QftP  i 

Lj \J  KWc4  ej*-  £_oJ  j  i*i  L-  n^TU?4r^  ^aAo\ILl  •)  Pn/A 

t  ^  L L> "  -  ID*  of-  "ArYkSKJ  Ajl  . 


TEAD-N  PHASE  HRFI 


4 


2942.0120 


SWMU  NO.: 


TEST  PIT  EXCAVATION  LOG 

'tsvjUwvuj  v\*L- 


fcg  -  VVL  -  DO 

t£>  CAAi  lUU 


USD  On-S  • 


TEST  PIT  LOG:  TP  _ 

DATE  EXCAVATED:. 

TIME  EXCAVATION  BEGAN: - - -  „ 

WEATHER  rfiunmnMS-  -  g:  QsmAA  ,  LaP-- 

LOCATION  OF  TEST  PIT  REFERENCE  POINT: - 

Feet  N,S  _ 


SAMPLE  NO. 


SAMPLE 

LOCATION 

(ft.) 


(JSCS  SOIL  DESCRIPTIONS 

SOIL  TYPE  (color.  %  qv,  %  ea.  %  <L  moisture,  plast) 


VOC  METER 
READINGS 


/V 


Q»u^PVti^  (LiAtzScell 


o 

Z 

V— 

o 

111 

-3 

o 


Comment:  T^JuLd)  G>il/Vk\  ufPCf  V' -Z.‘  A  ^ 

\ofp&bj  PitAtAo  £j\tK  6  ■  La  •  ^  ^ 


i 


TEAD-N  PHASE  IIRFI 


PROJECT  NO. 


TEST  PIT  EXCAVATION  LOG 
James  M.  Montgomery,  Consulting  Engineers,  Inc. 


SWMU  NO.: _ SvO«Au  AT - 

TEST  PIT  LOG:  TP _ Lr  l£Lz.  DOv?-,- - 

DATE  EXCAVATED: _ Vfe  V^&Jl - 

TIME  EXCAVATION  BEGAN:  Wft;  - 

WEATHER  CONDmONS: - Y-Q.ixmJ._j — 

LOCATION  OF  TEST  PIT  REFERENCE  POINT: - 

Fast  N,S _ 

Feat  E,W -  t 

of  Survey  Ref _ —  . 


ffes 

ZlSctt  1 

^  ^  K-  £><[ 


-JT 

.  •■>?*/' *6*  er- 


^0  *  V 

,C>.  P.  ■ 


Orientations  £.'UJ ^ 

Total  Depth  ■  "2. 7-«. 

Lengths  a. o' 

&.W  u /&-Ca*bb 
SftJL  '"teit-V  ~aW*  #VGOl>  — 4- 

^aJ2;  «wJt  s <!L-%ctk>C.+>c> ,  \o*" 

FUmW'.Vj;  Gu(i 


CsO  **  »  Icoi^  i 

CsuP^tA.  v>1/S*kA  • 


LOCATION  USCS  S0,L  DESCRIPTIONS 

SAMPLE  .NO.  (ft.)  SOIL  TYPE  (color.  %  gv,  %  sa,  %  fl,  moisture,  plast.) 


^\o  Dt/-P<U-V.i_fcl  S"(W-(\<a  CAVtAA 


VOC  METER 
READINGS 


Comment: 


K\d  &\^o^*sKtA£D . 


TEAD-N  PHASE  I  RFI 


PROJECT  NO. 


TEST  PIT  EXCAVATION  LOG 
James  M.  Montgomery,  Consulting  Engineers,  Inc. 

SWMU  NO.: _ WrtoJ _ 4 %_ - - - - - 

TEST  PIT  LOG:  TP  0&*T  - - - 

DATE PraAVATPD;  VS  WUa  \VlA-  — - - - 

TIME  EXCAVATION  BEGAN: - Ulg  ***■—. - T — f5 - 777? - 

WEATHER  <^Hnmn»W'  -Vo  ?-  |  ^  - 

LOCATION  OF  TEST  PIT  REFERENCE  POINT- - 

Feet  N,S _  c 

Feet  E,W _ 

of  Survey  Ref. _  t 


e..._S ‘iA’/’.  t 

_ ^Z7f  '•  '<  "J V 


Orientation  *  £  " 

Total  Depth  s  A  x/— _ 

Length  /a" 

Sr— .1,  S\%-  U/rtV- 

CattXA.  ciw£  Wii’tV* 

u.i.^1.  AaC? *A££Xj-^-%  4L*L*£r|  Mr*>vA  S0#/<? 

•C^&i  Moo-  4a  Llk  f\*A.drA.  Lx*e  • 

eAr»0>  10“ la  'iwl  -i rojJJL  Uv*»tX . 


SAMPLE 

LOCATION  USCS 

SAMPLE  NO.  (ft.)  SOIL  TYPE 


_  *  J.V.  ^TiiwmA  £aW!i 

CwawA.  i  Vfc>  <c<Ac\Jle4  4o  IT. ' 

A.  yx-AfaX >6-  A*oo^  <b*(0  -  £.CTi.> 

AWA  'Ls.'/a  -  Uo't*  w  \a££  £<Wl 

SOIL  DESCRIPTIONS  t4^bW^  VOC  METER 
(color,  %  gv,  %  sa,  %  fl.  moisture,  plaat.) _ READINGS 


t\\o  — PWs 


Comment: ^yVt.0  ; wA  JUS  o'o-£i.  W*&&  (A  j  tubW./  ujb*»Ws,  s\oA(rw»u  W*SS/ 

f\*PiSVs  -\:a\oC  i  bui.\LA.£  i  ~~XZ-  D .  -V  TIL.  4vt> —  SrwalLtV'tsS  "to— kiS  £-V»rtJ  • 


TCAD-N  PHASE  I  RFI 


BOMB  WASHOUT  BUILDING 
(SWMU  42) 

SURFACE  SOIL  SAMPLING  LOGS 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  _ ~  4 &  ~  6  l  / 

DATE  SAMPLED: _ 61  ±1  ±2. _ 

TIME: - 11  6  J5& - - - 1 _ 

WEATHER  CONDITIONS:  _ CdA --2±X 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref _ 


SAMPLE 

DEPTH 

(ft.) 


LOCATION  SKETCH 


SOIL  DESCRIPTIONS 
(color,  %  qv,  %  sa,  %  f i.  moisture,  plast 


HNU 

READINGS 


Gk  lA 


,  /  *  o  f  5 


l-fvy  C\  'f 


TYPE  SAMPLE 
Circle 


Composite 


Comment: 


f/K 


•/f'  rvyu  ej^'  /^erCr 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 


SAMPLE  ID:  - >S  -  - - - - - 

DATE  SAMPLED:  g  I  1  - - - 

TIME: - LL2-2 - - - - - tt - - - 7 - >  .  I 

WEATHER  CONDITIONS:  - Z  L uJd.  -  KJ 

LOCATION  OF  SAMPLING  REFERENCE  POINT:  — - 2UZ- - 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref. - 


LOCATION  SKETCH 


SAMPLE 

DEPTH  USCS 

_ 


SOIL  DESCRIPTIONS 
(color.  %  av.  %  sa.  %  fi.  moisture,  plast.) 


<r 


<  i 


n 


0  X* 


HNU 

READINGS 

c> 


TYPE  SAMPLE 
(Circle) 


Composite 

Other 


Comment: 


K J-jL't 


o 

z 

H 

O 

LU 

o 

cr 

CL 


u 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942.0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPLING  LOG 
Montgomery  Watson 


SAMPLE  ID:  _ ^  ■ 

DATE  SAMPLED: - §1*  (  - 

TIME: - HL& - 

WEATHER  CONDITIONS:  _ _ £ 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref _ 


SAMPLE 

DEPTH 

(ft.) 


0^  3’ 


LOCATION  SKETCH 

SOIL  DESCRIPTIONS 
(color,  %  qv,  %  sa.  %  fi,  moisture,  plast.) 

L<4iJ-  *v\  .  -5  ;  f’fr  UJ -K 


HNU 

READINGS 


TYPE  SAMPLE 
(Circle) 


ulLSt 

,  r- 


U>  J  r-  A*  r  p\  JL? 

)  r;u 


Composite 


Comment: 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPLING  LOG 
Montgomery  Watson 

5-40  _  _ _ 


SAMPLE  ID:  - *2^ - Z st - - 

DATE  SAMPLED: - H  1  /  ±2L - 

TIME: - LL^O - - 

WEATHER  CONDITIONS:  - r 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 

Meters  N,S  - 

Meters  EfW - 

of  Survey  Ref. - 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


(b  rA 


SOIL  DESCRIPTIONS 
(color.  %  qv.  %  sa,  %  fi.  moisture,  plast 

<A  r  i  f  I  -Lj  r  W-t/  t  cW  ^ 


HNU 

READINGS 


TYPE  SAMPLE 


Composite 


Comment: 


ty\*  of  -5^  r'^J 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


29420160  7/13/95 


(T 


SAMPLE  ID:  _ 

DATE  SAMPLED:  - 

I  L  HCl 


TEAD-N  PHASE  II 

SURFACE  SOIUSEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 

^  -  *2=J _ — 

UAL±< _ _ _ 


TIME:  — 

WEATHER  CONDITIONS:  - 

LOCATION  OF  SAMPLING  REFERENCE  POINT: 


.  <.1^1^  Q£±j^£. — 


'O,  \ 


Meters  N,S  — 
Meters  E,W  — 
of  Survey  Ref. 


LOCATION  SKETCH 


SAMPLE 

DEPTH 


u 


uses 


6V\ 


SOIL  DESCRIPTIONS  HNU 

(color.  %  qv,  %  sa.  %  f I.  moisture,  plast.) _ READINGS 

(ja  ►  ,  <  <  i  -H|  ^(r  4^1^  & 


TYPE  SAMPLE 
(Circlet 


Composite 

Other 


Comment:  jCv, 


L\r>^  r-t/Ls 


O 

CL 

Cl 


@  MONTGOMERY  WATSON 


ATTACHME  NT  1 


2942  0160  7/13/95 


TEAD-N  PHASE  II 

SURFACE  SOIL/SEDIMENT  SAMPUNG  LOG 
Montgomery  Watson 


SAMPLE  ID:  _ _ SS  - 

DATE  SAMPLED:  - - /*£ - 

TIME: -  1  - - - 

WEATHER  CONDITIONS:  — , — £ 

LOCATION  OF  SAMPLING  REFERENCPPOINT: 

Meters  N,S  - 

Meters  E,W - 

of  Survey  Ref. - 


dL _ ik 

SS  -6- 


LOCATION  SKETCH 


SAMPLE 

DEPTH 

(ft.) 


Comment: 


SOIL  DESCRIPTIONS  HNU 

(color.  %  qv.  %  sa,  %  f i.  moisture,  plast.)  READINGS 


TYPE  SAMPLE 1 
(Circle) 


Ml 


(a 


S(cr|Sw* 


Composite 


r-^y  -iS 


@  MONTGOMERY  WATSON 


ATTACHMENT  1 


STORMWATER  DISCHARGE  AREA 
(SWMU  45) 


SOIL  BORING  LOGS 


Monitoring  Well  N- 142-93 


BORING  LOCATION 

.  V 


,-l4*** 


U<ii  Protect:  Tfa*P  ~w  nWE  S£1  Moniton 

p'  SWMU  No.  4£L  ...  Northing: 

'  Date  Drilled:  /?2£Llli  Date  Completed:  IQdlLlS  — 

Logged  Bv:  _  Ground  S 

Water  Elevation  (ft.):  _  Measunn 

'  Date  Measures: _ Datum:  f 


Monitoring  Well  No.: 


WH II II J I  MSB 

KnNnnHnCTso^BBBi^BBm 


Ground  Surface  Elevation  (ft.):  _ 

Measunng  Point  ts  Ground  Surface 
Datum:  NGVD  (1929) 


Drilling  Contractor 
Drillina  Method:  HA** 


ell  Screen:  Diameter. 

Casing:  Diameter _ 

Sand  /6  ~ZO 


T*  Depth 

l _  Length  _ 

Bentonite  Seal . 


w4tkV 


#L 


.j 

UJ  Q  O 

>  O  w  =  2 

<  Z  y  0*  # 

cc  <  S  ><  2 

u  «  u.  <  g 

*  5*  s*  s  cr 


2DW 


lithologic  description 

(USCS  name:  color  size  and  angularity  of  each  component  or  plasticity: 
density:  moisture  content:  additional  tacts) 

y/LTY  S^P^'  GoV£5/j);  f#'*  " 

WptD  ftrP«£  4rtA</£l  HP  70  tv  0M> 


to  Suft  CvWa'OC'D; 


,/doJF; 


pA^r.  Co  fT/ac^v.  /Tt  S£44_ 

Sotc  c<jCo  r?  ett^r 


5 


PlPl=  /s  |/V  Jo'  tg^THS, 
uMli,  ^  "  fl.  D. 


J/J/np^S  Caccectfec. 

^  »th  5pa/ r  Cfs.) 

24"*«*fc,  W  x.b/ 

(JJJ)  MONTGOMERY  WATSON 


'  C  California  Split  Spoon  Samoler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 


TEAD-N  PHASE  II  RF1 

SOIL  BORING  LOG 


PAGE  1  OF  Zi 


PROJECT  NO.. 


UJ 

>  o  0) 

<  Z  £ 

CC  <  Z 

(3  (A  IL 


LITHOLOGIC  DESCRIPTION 
njSC  name:  cchot  s*z«  and  angutarty  of  aacn  conponart  of  exastioty: 

denstfv:  mootur*  content:  iddllonil  tacts)  _ 


Co/n  ^2cv/vO£t>  x/eey 

£  {(j O  /vi/v-i  r3TTZ5:  TO  £ flwU/otO' 

*-OOi£\  p^y  y 


K/ 


S5  0  7 


S'/LTV,  QtAVGC)  0/ZoUv  OoYi2 

i'o/OTO  UP  TO  6  6  /*>n  i  ^  f>M*.  /4^6uM<2 

Ct.il  f 


e~P  *) 


TO-Trrvncn 


*  L^> 


PAGE 


OF  AL 


%  GRAVEL 


a. 

> 


GRAIN  SZE  I 


;r  w  ui  u* 

*  £  |  o 

o  2  3  O 

-I  <  <  U4 

m  (A  (A  cc 


Protect:  T£a?-/U  ?H>4S£  ^  *»=*■  i’*-"**  -  4S" 

JMM  Soring  No.:  a/-/42-*1^  ___ _ 


LITHOLOGIC  DESCRIPTION 

USC  naira:  coior  s a%  ana  anguurtv  of  «acn  uxruonoc*  or  oiasjatv: 
oensjrv:  motswra  contone:  »odttofiai  taast 


<,  .  g  tA'Jtt-'t  6(?4»/et  CA^obe^f  t 

0  ^  65  |0/|>  GW  5>vm  T6  ^  />*/  PM*  : 

nnU  7 _ LL 


D  bt 


G^t/ec;  Fia'^/op 

t®  (afAVG.  ^P  TO  (d  S'  Si*  !*>  Oi/4*y  ^r^^'/C+lC'TO 


A^'  ^M*T/C 


•*5  ^oos^;  ogy 


_  _  ->  / 


ELEVATION 
(I  EET) 


%  GRAVEL 


)  OAAJMttZE  I 


Protect:  _ _ 

JMM  Borina  No.:  /V-tA'Z  ~°l3 


uj  uj  uj 

s  s  c 

S  2  u 

<  <  u J 

to  (os 


lithologic  description 

USC  namo:  coior  siza  ana  angularity  of  oacn  cotnoonom  or  Diasnaty: 
_ oenstv:  moiatura  content:  __ 

G  £a\>£l'  Seew-vC  \oHfi4tz);  Gft*'*-'-  : 

sr^  TO  4r-*i*  ^  on;  3vaeow*£*;z0ix  - 


P P  (ok  l*> 


C^eY  6>l 2»YCmV(2<V/);  Fi^C^TO 

Ftwe  G^AlVfep  ;  p.oJss&G’D)  wfit  Siprtrvy 


S  <L/<b  «  T 


;  so  pt;  to 


ELEVATION 
(I  LET) 


QAAMBZE  I 


Pro\ect _ ^/n  v\ 

JMM  Borina  No.:  Af  *iA  'Z-Q  3 

LITHOLOGIC  DESCRIPTION 

•  use  name:  color  «•  and  angutartv  <H  Men  coroonool  or  waatWty: 
4ens«v:  motamro  com  one  Bdattooi  tacts) 

S4*p;  wiOoi&fyj  s^d; 

/?<y>/vt>gP‘  /yit&GflAtG  Y^iTtCi  rT  €oFT'.  K) 


/ 


,  ,  Fim£  fbJ^eu  rutttc-. 

O  too  Oi  *-r.  J  ’  >  ' 


onne  nc  ^ 


ELEVATION 

(FEET) 


elevation 


ELEVATION 


%  GRAVEL 


GRAIN  WCOL  I  =  M 

-  a  s 

§  2  i  i  g 

l  l  ;S  § 

*  X  a  S  a 


LU  UJ  UJ 

£  s:S 

2  2  a 

<  <  UJ 

tO  (A  C 


Protect:  SW  >h 

JMM  Borina  No.:  £Lll4 2,” *3 _ 


LITHOLOGIC  DESCRIPTION 

USC  name:  cotoc  size  ana  anguurty  oi  eacn  coroonM  or  ptasuatv: 

oensav:  moawre  content:  aaationai  teas)  _ _ 


45"  f/L&JUMS 


G/H  I  &(ZA\iac ; 


FtW«£  -n>  (ito'Hs*  I  A/  7D 


0  <j  g?  j<>o% 


&;  ^6*t  <i^Y  C2-  5  Y£  7/Aj 

fW£  Ebj  V&Zj  ft#  Trie  \  -SapTJ  /*0<CT. 


~7  > 


%  GRAVEL 


OAAMMZE  I 


IU  UJ  w 

-J  —  > 

Q.  Q.  O 

2  a  u 

<  <  Ui 

to  V)  s 


Proiect:  t 

JMM  Boring  No.:  -V 42-*L? 


LITHOLOGIC  DESCRIPTION 

USC  name:  coioc  size  ana  anguianrv  oi  eacn  component  or  otaaiatv: 
oensav:  motanire  co«e«:  aodiJonai  teas) 


&(Z4oaCj  ^(,ttT  GtAY  C?-?  i  n/0)  <***</& 

S"yn/n  T »  t>/>f  •  SVfcco-M'P  Gi>  T»  /temper; 

I  yyxM<-r  •  _ 


I! 


^  /£«  Sfc  G^C 


_ _ 

Ve^LowiSH  Ctaid^/4)^  Fe<>~ 

C«**S£  <;*wp  7»  G<e>ivec  60-wi  M/  dm; 

*TT>  i<2a  t'/Voeo'  4Aau  pt/L<*tiriTY  '  ✓  / _  _ 


a 


r?  / 


ELEVATION 
(I  EET) 


%  GRAVEL 


UJ  Ui  Ul 

_J  -i  > 

CL  &  o 

a  a  o 

<  <m 

CO  to  cc 


Proiect:  S 

lA/A 

JMM  Borina  No.: 

< 

2-43 


66 \0%4  l 


LITHOLOGIC  DESCS1PTKJM 

USC  name:  coior  stza  ana  anguiamv  ot  Men  consonant  of  nasiatv; 

lenMv:  mown  contom:  aodUomi  laosl  _ 


r-  r  (~ej\v£LjU(,ft-r  6^^‘ih  &eAHOo'iebzv 

£**/*>  «b/hcS€  M-vo  -p>  ■*!**  ,AJ  0l^  j 


-Tt>  s«.6<zo'J**>BDj  ^oi/t  i^er. 


II 


5  ZD  iso  f> 


8 


n 


ji 


6  f-A^LC'i,  p T'  SeU-o* >*H  gA w*/  $4)^ 

v/egY  Five  5/W&j  (t’gA'JS.  ~t*>  ZS~^wi  >*>  t>My _ 


^^ooe/iTs:  ^MST»CfTjy  ^ /ntpw-w  -STIfE  j  snwsT. 


c  lOn c 


%  GRAVEL 


QAAJMMZE  I 


~  Hi  U1  W 

12  -j  —  > 

5  £  a  o 

o  s  s  a 

-j  <  <  uj 

m  w  w  s 


Protect: 

JMM  Borina  No.:  A ?-t4Z"^S 


LITHOLOGIC  DESCRIPTION 

USC  name:  ooior  stz#  ana  anguuwy  oi  eecn  component  or  wesnatv: 
oensjrv:  moaiure  content:  eadtkxuu  leas) 


r  UaHEX,Q>^^.'  a <3*1  XG-toWH  8£o*M> 

bC  OOXlZ  (,/ty  CoMZfE  S A*Oj4*luUlj  LZAVt L: 

io-0  /hai  ViA  j  ~A*&uUh$i  lt>  - 

StWST,  I 


S/Wt>v  G,fi4'i£i;  <i<e^V/5H  f/2)j  pi/ve- 

G>&4UJ£^  S**D  TD  CtA^EL  Ctb  //v» 


/VGvi-'Vjf’  TO  RqJAOEP)  fLAS T,t/  Uo^Ej  &£*{ 


ELEVATION 
(I  ELT) 


%£(.[/>  10-1-13 


I  n  _  _ 


rr  oi  lu  tu 

SG  -*  -*  > 

J  CL  0-0 

o  a  2  u 

2  <  <  uj 

m  w  ui  s 


Proiect: . 

JMM  Borina  No.: 


±Ld4z-°l3 


o  4k  2 


j  Pia/C  5>v»,  *>E 

{^C  (e£AV&.  7©  “fc  />v*1  ,V  PM^  76  Svmo^t>e^ 


SAMPLE  1 YPE 


%  GRAVEL 


ORAJNHZE  I 


-J  —  > 

a.  a.  o 

2  2  o 

<  <  uj 

cfl  tn  s 


JMM  Bonng  No.:_ 


lithologic  description 

USC  name:  coior  sao  «no  onguiortv  ol  «acn  compononi  or  otaanertv: 

oenstv:  mo«tiro  contort:  oodttoftai  toast  _ 


tfo  Sample,  coz^creo.  w  6  /s' 

HAfib-  CcU.ec-no/0  of  5^4/ 


AloSfsLiT  TenrJ  CtCL€ omt>.  Ha-iCO  bf.U.L[AlG0 

/*Mt£73  uc  7H5*  C  ^A/t  Coa/<i<t^ 


of  to  *ow^o*ro  <Zo33ief  oe  Tb  Q  ' 

iv  t>  (/*/•>  ert£ .  c«yj?4E5  ytie£"  4-5^  ^ 


)*7  -- 


elevation 

(I  EtT) 


%  GRAVEL 


)  QAAMM2E  1 


UJ  ui  uj 

— i  -J  > 

J  o.  t  o 

o  a  a  u 

<  <  w 

a  in  (Ad 


Protect:  k 

5  JMM  Borina  No.:  /I  ~  ^ 

5  LITHOLOGiC  DESCRIPTION 

<  USC  name:  coior  size  ana  angmartv  ol  earn  con*>onem  or  wasnatv: 

oeostv:  motarare  content:  eaaatonei  least _ 


AS  p<e^vtous. 


a/6  Cflgj ItQ  C TTfiE 

cveto-we:  /A/c^kf"  g/g^w^/dSf? 


■ill  ti?lW  (>KA^0>  Quj/zizrre. 


f&>s»  'Si' TO  Z7Z*  S>£\LL\si  G 


£/0t oJpJ  T£KGt>  GfiA\/£iL  g/nVt'A/o  f=T e<5^i 
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LITHOLOGIC  DESCRIPTION 
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PROJECT  NO  29420170 


BORING  LOCATION 
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SWMU  No.  _ 
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PROJECT  NO  294Z0170 


Project: _ 

SWMU  No.  _ 

Date  Drilled:  _ 

Logged  By:  _ 
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PROJECT  NO  2942.0170 


BORING  LOCATION 
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UTHOLOGIC  DESCRIPTION 

(USCS  name:  colon  size  and  angularity  of  each  component  or  plasticity; 
density;  moisture  content:  additional  tacts) 
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density:  moisture  content:  additional  facts) 


pO  So’/,-CS%  f.Mi  -k  CfArtC, 

<t  ir ,  IpoSc-.  AL.4-  - 


f*T<^  , 


(yj)  MONTGOMERY  WATSON 


C  California  Split  Spoon  Sampler  (2.5*  I.D.) 
S  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


%  GRAVEL 


OLD  DISPENSARY  DISCHARGE  -  BUILDING  400 

(SWMU  48) 

SOIL  BORING  LOGS 


PROJECT  NO.  29410170 


boring  location 


Proiect: 

^ ’  SWMU  No~  H<Z 
Date  Drilled: 

Logged  By: 

Water  Elevation  ttt.):  __ 
Date  Measured: 

Total  Deom  (it.  _ 

Diameter  ttn.l: 

Well  Screen:  Diameter 
Casing:  Diameter 
Sand _ 


Date  Comoieteo: . 


_  Deotn . 

.  Length _ 

Bentonite  Seal _ 


grain  size  |  _ 

a 
a 


Monitonng  Well  No.: 

Northing:  Easting- _ 

Grouno  Surface  Elevation  tit.);  _ 

Measuring  Point  is  Ground  Surface 
Datum:  NGVDH929) 


Drilling  Contractor  _ _ 

Drilling  Method:  _ 


_  Slot  Size _ 

_  Typ« _ _ _ 

.  Cement  Grout  Seal 


-SI  f  5 

^  Q  5  o. 
5  <  o  s 

1  Jjj  J  < 
«  It  CD  to 


LITHOLOGIC  DESCRIPTION 

(USCS  name:  color  size  and  angutanty  of  each  component  or  oiasttaty: 
density:  moisture  content:  additional  lactsl 


SiVW  \q  5aw^6*.lV  i&i  (L&l 3  brotonr  $c%vs& 

Fiv^e  AO  v.  P.W,  pk/ 

O ry  .  #  r  ' 


%  7 


«.V>ovtf  co'^  10-16*°  BWlcCSj-y 
3^w,v'5  •AViroi^VociA'  Sawipb.  tr>V<rvcv\  . 


(Lobbies 


©  MONTGOMERY  WATSON 


California  Split  Spoon  Sampler  |2.5*  1.0.) 
Standard  penetration  test  sampler 
Cuttings 

Elevation  of  ground  water 


PAGE  1  OF 


TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


X GRAVEL 


— 

X  P  -1 

a.  ig  > 

w  r  < 

O  w  £E 

O 

mm 

Q 

z 

< 

UJ 

if 

2J  \ 
a 

tn  »3  § 

UJ  ia  = 

3  In  $ 

^  »<  5 

*  13  E 

BLOWS  (6  IN  )  || 

UJ 

a. 

> 

UJ 

-i 

a. 

S 

< 

u> 

SAMPLE 

RECOVEHV 

uses 

CLASSIC  ICA  V 

Proiect:  Hft 

JMM  Borina  No  •  0&-4$^O0l 

lithologic  descrip  ton 

USC  name:  color  size  ana  mnpuianty  of  aacn  component  or  txauaiatv: 
dens«v:  nrxxsure  content:  aaaatonai  tacts) 

5  — 

fchfW  Cer-yH-te/V  a 

Vrvv  Cnri  iOtlQ-  fY»Vllo\p**  • - - 

- 

1 

1 

1 

6  — 

- 

7  — 

<0 

MD 

30 

^jfZijcW)  Ojftxsf^  ©/  lOYG^Jz,;  1  S^l  ^ 

-to  Ouj^  ,  j  4o  P/*^r 

- 

31 

l 

8  — 

H8 

a _ 

{0 

) 

sz 

L 

£o0 

S^n'te.  c*S  ofao/^ * 

PROJECT  NO  2942.0170 


BORING  LOCATION 


Project:  "" 

w  SWMU  NcT"^<a  - 

,D8,e  Dnlled  $iX3—  Pale  Comolaieq: 

Logged  By: _ _ 

Water  Elevation 

Date  Measured; 

Total  Depth  (ft.): 

Diameter  tin.):  ~ 

well  Screen:  Diameter  '  - - 

Casing:  Diameter  - * 

carV4  - Length _ 

ban0 - Bentonite  Seal 


Monitonng  Weil  No.:  *5?>  rrf 
Northing:  Ea,„no  " 

Ground  Surface  Elevation  (h.): 

'  Measuring  Point  is  Ground  SurtoT“ - 

Datum:  NGVD(1929) 

Drilling  Contractor  '  - 

Drininq  Method:  “ 

■—  .  Slot  Size  — 

-  Type _ 

Cement  Grout  Seal 


„  e  lithologic  description 

(uses  name:  color:  „„  and  angularity  of  each  comoonem  or  p.a.ucrir 
density:  moisture  content:  additional  facts) 


*-*« .  i0o  v.C..  '  rW-“'’: 


aioovv^  V>uA-  tho^, 


10*0  <b 


)bb\ei. 


(yj)  MONTGOMERY  WATSON 


c  California  Split  Spoon  Sampler  (2.5*  I.D  ) 
3  Standard  penetration  test  sampler 
c  Cuttings 

I  Elevation  of  ground  water 
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TEAD-N  PHASE  II  RFI 

SOIL  BORING  LOG 


ELEVATION 

(FEET) 


%  GRAVEL 


OR  AIN  BZE  | 


ELEVATIOI 
(I  EtT) 


APPENDIX  C 


MONITORING  WELL  INSTALLATION,  DEVELOPMENT,  AND 
PERMEABILITY  TEST  DATA 


C.l  INTRODUCTION 

C.l.0.1.  This  appendix  describes  the  materials  and  procedures  used  to  construct, 
develop,  and  conduct  formation  permeability  tests  at  the  two  new  monitoring  wells 
(N- 142-93  and  N- 143-93)  at  the  Stormwater  Discharge  Area  (SWMU  45)  during  the 
Phase  II  RFI.  This  appendix  also  contains  well  completion  logs,  well  development 
records,  and  data  from  the  slug  tests  of  these  two  wells.  The  procedures  and 
documentation  for  the  groundwater  analytical  sampling  are  presented  in  Appendix  D. 

C.l.0.2.  The  scope  of  the  Phase  II  groundwater  investigation  at  SWMU  45  consisted  of 
the  following: 

•  Drill  and  construct  two  new,  approximately  350  feet  deep,  monitoring  wells  at 
SWMU  45:  one  upgradient  and  one  downgradient  of  the  stormwater  discharge 
pond 

•  Develop  each  well  within  approved  USEPA  and  Army  guidance 

•  Conduct  permeability  (slug)  tests  at  each  of  the  new  monitoring  wells 

•  Collect  two  rounds  of  groundwater  samples  from  these  new  wells,  and  at  an 
existing  monitoring  well  further  downgradient  from  the  discharge  pond. 

C.l.0.3.  The  forms  in  this  appendix  are  arranged  as  follows: 


Form 

Monitoring  Well  Installation  Data  Record 
Well  Development  Record 
Slug  Test  Data 


Page 

C-5  to  C-6 
C-7  to  C-9 
C-10toC-19 


C.2.  MONITORING  WELL  INSTALLATION  PROCEDURES  AND 
MATERIALS 

C.2.1.  Monitoring  Well  Installation  Procedures 

C.2.1.1.  Monitoring  well  borings  were  advanced  approximately  15-feet  into  the  water 
table  prior  to  beginning  well  construction.  Using  the  air  rotary  drilling  technique  in  a 
permeable  aquifer,  the  location  of  the  water  table  was  determined  by  advancing  the  drill 
rods  until  groundwater  was  seen  in  the  cuttings  discharge.  At  this  time,  an  electric  water 
level  tape  measure  was  used  to  directly  measure  standing  water  inside  the  drill  pipe. 
Wells  were  constructed  inside  the  dual-wall  drill  pipe  to  prevent  the  formation  from 
collapsing  into  the  borehole  during  construction  activities.  The  well  screen  ana  riser  pipe 
were  lowered  down  the  borehole  using  a  cable-winch  on  the  drill  rig,  adding  each  10-foot 
joint  of  pipe  individually.  Once  the  well  screen  and  casing  were  set  in  the  borehole,  filter 
pack  sand  was  added.  The  sand  was  placed  by  pouring  between  the  annulus  of  the  well 
casing  and  drill  casing,  while  its  thickness  was  gauged  with  a  weighted  tape.  Sand  was 
placed  to  approximately  5  feet  above  the  top  of  the  screen.  A  minimum  five-foot  thick 
bentonite  seal  was  placed  above  the  filter  pack  in  the  same  manner.  The  remainder  of  the 
annulus  was  filled  with  grout.  Grout  was  poured  directly  down  the  inside  of  the  drill 
pipe,  which  was  pulled  up  and  removed  at  a  rate  slightly  slower  than  that  of  the  rising 
grout,  serving  as  a  tremie  pipe.  Grouting  of  each  well  was  completed  in  three  to  four  lifts 
to  minimize  the  likelihood  of  casing  collapse  or  grout  intrusion  into  the  well  screen  due 
to  the  weight  and/or  heat  build-up  from  a  large  column  of  curing  grout.  Each  well  was 
completed  as  a  stick-up  by  setting  a  steel  protective  casing  in  concrete  over  the  well, 
surrounded  by  four  bumper  posts.  The  surface  completion  followed  USAEC 
Geotechnical  Requirements,  including  painting  the  protective  casing  orange  with  the  well 
designation  painted  in  white  letters,  secured  with  a  padlock  keyed  like  all  other  TEAD-N 
monitoring  wells.  Specific  quantities  and  measurements  are  provided  on  the  Monitoring 
Well  Installation  Data  Record  forms,  which  follow.  Completed  and  signed  bentonite  and 
filter  pack  approval  forms  are  included  in  Appendix  M. 

C.2.1.2.  No  grout  bridging  or  intrusion  were  noted  during  construction  of  monitoring 
well  N- 142-93,  nor  any  other  problems  except  the  accidental  breaking  of  the  well  casing 
about  25  to  30  feet  bgs.  This  was  subsequently  repaired,  and  the  repairs  confirmed  by 
video  taping  with  a  down-hole  camera.  The  pH  of  the  initial  purge  water  evacuated 
during  development  activities  at  N- 142-93  did  not  indicate  the  presence  of  grout  in  the 
well  screen;  in  fact,  the  initial  pH  was  slightly  low  compared  to  subsequent 
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measurements  (see  the  well  development  record  sheets  included  in  Appendix  C).  During 
the  initial  sampling  and  pump  testing  at  N- 142-93,  a  slight  bend  in  the  well  casing  was 
noted  while  lowering  the  pump  and  attached  transducer  into  the  well,  but  this  occurred  at 
a  depth  well  below  the  depth  of  the  construction  problems  mentioned.  This  is  not 
unusual  in  a  4-inch  well  of  this  depth  when  lowering  a  3-inch  pump  and  attached 
instrumentation,  which  can  total  4-5  feet  in  length. 

C.2.2.  Monitoring  Well  Construction  Materials.  The  following  materials  were  used  in 
the  construction  of  each  well: 

•  Type  304  stainless-steel  well  screen  manufactured  by  the  Howard  Smith 
Screen  Company.  Each  well  was  constructed  with  20  feet  of  0.020  slot,  four- 
inch  inside  diameter  screen  (as  specified  in  the  Final  Project  Work  Plans  for 
the  Phase  II  RFI;  Montgomery  Watson,  1993).  Screen  was  supplied  in  10- 
foot  lengths,  and  was  connected  with  threaded  joints.  A  four-inch  long, 
threaded  end  cap  was  used  at  the  bottom  of  the  well  screen. 

•  Schedule  40  PVC  riser  pipe  manufactured  by  Campbell-Monoflex.  All  well 
casing  (riser  pipe)  was  four-inch  inside  diameter,  ten-foot  lengths  connected 
with  threaded  joints. 

•  Type  10-20  silica  sand  manufactured  by  Colorado  Silica  Sand  was  used  as 
filter  pack  material. 

•  Enviroplug  1/4-inch  bentonite  tablets  manufactured  by  Wyo-Ben,  Inc.  were 
used  as  a  seal  immediately  above  the  filter  pack. 

•  Grout  consisting  of  an  approximate  20:1  ratio  of  Type  I-II  low  alkali  Portland 
cement  and  Enviroplug  bentonite,  mixed  with  water  from  the  approved  water 
source,  was  used  to  fill  the  annulus  above  the  bentonite  seal  to  within  three- 
feet  of  the  ground  surface. 

•  An  eight-inch  diameter  steel,  locking,  protective  stick-up  casing  with  four 
bumper  posts,  all  set  in  concrete. 
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C.3  WELL  DEVELOPMENT  PROCEDURES 


C.3.0.1.  Between  two  and  seven  days  following  completion,  each  well  was  developed 
using  a  combination  of  bailing  and  pumping  techniques.  Sediment  was  removed  and  the 
well  was  surged  using  a  stainless  steel  bailer  on  a  smeel-type  pump  rig.  After  enough 
sediment  had  been  removed  by  bailing  to  allow  efficient  pump  operation,  each  well  was 
evacuated  with  a  submersible  stainless  steel  pump  until  the  turbidity  was  less  than  five 
nephelometric  units  (NTUs)  and  a  minimum  of  five  times  the  saturated  borehole  volume 
of  water  had  been  removed.  Development  water  was  contained  and  subsequently 
discharged  at  the  TEAD-N IWTP. 

C.3.0.2.  Groundwater  level  measurements  were  taken  during  development  of  each  well 
and  recorded  on  the  Well  Development  Record  forms  included  in  this  appendix.  A  total 
of  855  gallons  of  water  were  removed  from  N- 142-93  during  development.  Initially,  280 
gallons  were  bailed  and  pumped  from  the  well  on  October  24  and  25,  1993.  An 
additional  575  gallons  were  bailed  and  pumped  on  November  7,  1993  to  complete  well 
development.  The  final  values  of  the  groundwater  measurements  included  a  turbidity  of 
less  than  5  NTUs,  pH  of  7.15,  specific  conductivity  of  2270  pmhos,  and  a  temperature  of 
14.4°C.  Well  N-143-93  was  developed  on  November  8,  1993,  when  600  gallons  of  water 
were  removed  through  a  combination  of  bailing  and  pumping  techniques.  The  turbidity 
reached  a  value  less  than  5  NTUs,  with  a  pH  of  6.82,  specific  conductivity  of  2050 
(imhos,  and  a  temperature  of  13.9°C. 

C.4  FORMATION  PERMEABILITY  TESTING  (SLUG  TESTS) 

C.4.0.1.  Slug  withdrawal  tests  were  performed  in  wells  N- 142-93  and  N-143-93  in 
conjunction  with  the  first  water  sampling  round  on  November  22  and  23,  1993.  Slug 
withdrawal  tests  are  performed  by  rapidly  removing  a  known  volume  of  water  (slug) 
from  each  well,  then  measuring  the  water-level  recovery  until  the  static  water  level  is 
reached.  These  data  are  used  to  calculate  hydraulic  conductivity  (K)  of  the 
hydrostratigraphic  unit  that  is  intercepted  by  the  well  screen. 

C.4.0.2  Slug  Test  Procedures.  The  slug  tool  consisted  of  a  1-inch  diameter  stainless 
steel  rod,  which  displaced  one  gallon  of  water.  The  slug  tool  was  submerged  below  the 
water  surface  of  each  well,  suspended  by  a  stainless  steel  cable  on  the  smeel  rig.  A 
pressure  transducer  was  also  submerged  in  the  well  to  detect  changes  in  the  water  level. 
Once  the  water  level  had  stabilized  after  submerging  the  slug  tool,  the  tool  was  rapidly 
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removed  from  the  well,  and  the  subsequent  water  level  recovery  measured  and  recorded 
by  the  pressure  transducer  and  a  Hermit  data  logger.  All  equipment  used  inside  each  well 
was  decontaminated  prior  to  use  and  between  wells  to  prevent  the  introduction  of 
contamination  to  the  monitoring  wells. 

C.4.0.3.  Data  Interpretation.  Test  data  were  downloaded  from  the  data  logger  to  a 
computer  disc  and  analyzed  using  the  AQTESOLV  computer  program  (Gerachty  and 
Miller,  1991).  The  Bouwer  and  Rice  method  for  unconfined  aquifers  was  used  to 
calculate  K  for  each  well  (Bouwer  and  Rice,  1976).  Monitoring  wells  N-142-93  and  N- 
143-93  yielded  K  of  0.1 155  ft/min  and  0.0834  ft/min,  respectively.  Raw  data  from  the 
data  logger  and  graphical  plots  of  the  data  along  with  the  Ks  generated  with  AQTESOLV 
are  included  in  this  appendix  (pages  C-10  to  C-19).  Converting  the  units  of  K  from 
ft/min  to  cm/sec  yields  values  of  0.0587  cm/sec  and  0.0424  cm/sec  respectively  for  N- 
142-93  and  N- 143-93.  These  are  typical  values  for  the  silty,  sandy,  gravels  (Freeze  and 
Cherry,  1979)  that  were  encountered  within  the  screened  interval  of  each  well. 


PROJECT  NO.  294Z0190 


TEAD — North  Area 
Project  Phase  II RFI — TEAD-N 

SWMU  No.  _il _ 

Field  Geologist  Brian  Hssm _ 


Protective  posts  (  3  foot ) 


Ground 

surface 

Concrete  pad" 


Dedicated  teflon  or ' 
stainless  steel  bailer 


4"  PVC  Casing  ■ 


:  Weep  hole 


internal  mortar  collar 


314  ft. 


Bentonite  Seal  * 


320  ft. 


325  _  ft 


Stainless  Steel 
Screen  - 


345  ft. 


Sand  pack 


Cap  or  plug 


Not  to  scale 

Measuring  point  is  ground  surface  unless 
otherwise  noted. 


Well  No.  NdUHl 


Boring. 


N- 143 -93 


Installation  Date 
Checked  by _ 


JO-27-93 


Drilling  Summary 

Total  depth - AtA - 

Borehole  diameter - 2 - 

Drilling  company  Layne  Environmental 

Driller  Jim  Sine _ 

Helpers  Blaine  Wright,  Chris  Davis 

Rig  Becker  _ 

Method  Percussion  Hammer _ 


Well  Construction  Materials 

Grout  26  Fifty-lb.  bags  bentonite 

Quantity  Ninty-four  lb.  bass  cement _ 

Type  I -II  low  alkali  Portland  cement 
T\ma  Enviroplug  bentonite  powder _ 


inches 


Filter  Pack 


Quantity  __ 
Sand  type 


16  one  hundred-lb  bags _ 

10-20  Colorado  silica  sand 


Bentonite 


Hi  lantity  3  1/2  Five -gallon  buckets 

Pellet  size  1/4  inch - 

Screen 

Length  30  Feet _ _ _ 

I  n  4  Inches _ 

Slot  size  020 - 

jype  Stainless  Steel _ 

Schedule  (casing)  304  Stainless - 

Initial  water  level  -UA - 


Comments. 


TEAD-N  PHASE  II  RFI 
MONITORING  WELL 
INSTALLATION  DATA  RECORD 


TEAD— North  Area 


Project  Phase  U  RFI — TEAD-N 


Well  No.  M1M1 


SWMU  No.  .11 _ 

Field  Geologist  Brian  Homos 


Roring  _ 

Installation  Date  LQ1QH 
Checked  by _ _ _ 


Drilling  Summary 

Total  depth - HZ. - feet 

Borehole  diameter _ 2 _ inches 

Drilling  company  Lavne  Environmental _ 

Driller  JimSine _ 

Helpers  Y/llShL  Chris  Davis _ 

Rig  Becker _ 

Method  Percussion  Hammer _ 


Weil  Construction  Materials 

Grout  20  Fifty-lb.  bags  bentonite 

Quantity  HI  Nintv-four  lb.  bags  cement 


Type 


Type  III  low  alkali  Portland  cement 
Enviroplug  bentonite  powder _ 


Filter  Pack 

Quantity  £ one  hundred-lb  bags _ 

Sand  type  10-20  Colorado  silica  sand 

Bentonite 

Qi  lantity  2  1/4  Five -gallon  buckets _ 

Pellet  size  l/l  l.nch - 


Screen 

Length  2Q  Feet _ 

I  n  £  Inches  _ _ _ 

Slot  size  020 - 

Jype  Stainless  Steel _ 

Schedule  (casing)  M. Stainless - 

Initial  water  level  .JJI - feet 


Comments 


Not  to  scale 

Measuring  point  is  ground  surface  unless 
otherwise  noted. 


TEAD-N  PHASE  II  RFI 
MONITORING  WELL 
INSTALLATION  DATA  RECORD 
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TEAD-N  RFI  PHASE  H 
WELL  DEVELOPMENT  RECORD 
.  /  —/  /,  Montgomery  Watson 

Cri'Ltc  /g-'v  /ff.j _ 


SWMU  No. 


WELL  I 


Location  T£fV- 


natp  /C  *22,  ~?S  l‘Q  ather 


SCPiCK  2.0  sU-U  (3>s‘  -  i75’  h*s. 

MEASUREMENT  SUMMARY:  - - — . 

Won  Diameter  V  T-D  pt'C  Total  casing  depth  (installed)  ZlLZI  Total  measured  depth - 

Initial  depth  to  water  IjC.  2t ''  Time  c±±£_  Measuring  point  TOC  Depth  of  product - tl/Ld - 

Final  pH  7- St  Final  SC  7. 1. 2  Final  Temp(°C)  i}£jdl  Final  Turbidity - 

PURGE  VOLUME  CALCULATIONS: 

Cas.»o  Vzlowe  -  v'c  -  rrr,-h  =  (3.,«>)(c’.u  i (t)L k  -  c.oes  fi/fl  j m.  (f* 

^  ~(e.n  7  />/  r  O.  r  O.  VS£ 

Tcvjl  VoL-c  Vi--  0.458  (C-S)*  O^SS  ^  J 

o.  21  2  W  <f|C|1  ”  )~L(?8  </*!  the  *  V  tfp  ech»*  j  yjC  £1*  r  27  ijx  Ul  *  5 


7  Axltt*  5jd2P7  7' 


Post-development  depth  to  water  35£>.o3/  Tec.  Date_/j 


SAMPLING  SUMMARY: 

Casing  evacuated  with:  Dedicated  Pump . 
Pump  Started  at _  Stopped  at _ 


Portable  Submersible  Pump .  .  Bailer 


£ '  ST*.  *  /c->  »  STti  L.  £'^ 


Total  gallons 


t  Submersible  Pump  r 

GrvuiCcS  toe  It- 
3ns  *  ‘  >  s 


-  - 

-.by4 


Volume 

Time  pH  SC  Temp  Turbidity  (NTUs)  removed  (gal.) 
L',?<n  «/c  .pop _ -/.-p/ 


g./c  ■  /£_/£  >  Qgf) _ ye  rU  . 

v~  .---U  rU.'-L- _ ^l^c-  -»3ocj  -  . 

/  C  QbJ  /  t,-r  J_ trV 2j_£_n ±£VL t±d.  /O  "  ‘ 

/O^T  7.Z-3  iL _ >  _ itd± - 

lul!  l^L  —  !3£l  12LL 1  -J22l  _ c  Z 'sL+zL — 

n3^  L-W  21 CLlL  /^-  -  r£oi*ts 

^  ^  ,  *rC  ^  -V0 _ Voa!  leVl  ^ 

(jjon  111  ZZJLlI  tlidl  >S°o _ ~ 

/  Wc?  7.71/  -  c  /V-3*  >  ^oci _ £  23£> 

/T/^r  7  /y.y-  ~2S0  ^aU 


Comments 

A- 


\AC^cf 


^7  /  1 

LLllls^.  r.?rVk 

/  ,; 

lI&rLJc’  £ 


il  ,;.j. 


v\oS.i&r\  L'-\Q  u-i'TiC.  £_Wc.i-Vi£(L 

INSTRUMENTATION:  pH  Meter _ Calibration  Buffers:  40  7  0  10  □ 

Specific  Conductivity  Meter  1  ~  Calibrated  with  standard  solution  V5r  umhos/cm 

Turbity  Meter _ lj _  Calibration  standard _ C_ -f _ NTUs 
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TEAD-N  RFI  PHASE  II 
WELL  DEVELOPMENT  RECORD 

I-LU-XJ.  Montgomery  Watson  |  SWMU  No  . 


WELL  NAME  Kl-t42-9i  Location  TEAD-Kl  Sumo  Personnel  P.^p.d.* ,  P.  PuU 

Date  1 1 •  2  ~  _  Weather  CAiM^  HV£  ii.Lft  Well  comDletion  height  7 wcrT _ 


■L.£.0££n.  ;  7.0'  snt£i  [zs£'-n<\ 

MEASUREMENT  SUMMARY: 

Well  Diameter  j  i.o.  Pvl  Total  casing  depth  (installed^  2  1$  'ful 5cJie&IT otal  measured  depth _ 

Initial  depth  to  water  3‘t'95£  Time  C>9 Measuring  point  TOC  Depth  of  product _ 

Final  pH  *]_  ■  [  Final  SC  ZZ.  l£L  Final  Tempt°Ct  /V-^/1’  £-  Final  Turbidity _ tf-  A 

PURGE  VOLUME  CALCULATIONS: 

Set  ?T>L£  1  (  \D-1%-  93  ) 

\-£>&  Lm*\  ?Z.(L  Cod-  t&  Co L— n  -  \.L&  y.25fl-  -  ^2. 

2.  l=«aLqu.s  'L  2  \JoLw. —  ~  2 / Ci  CaiivUoNS  tw lo.Nwjf'  ~2vit 


Post-development  depth  to  water  J  V  9  -  £»4  '  ~1cl.  Date  //-£ 


SAMPLING  SUMMARY: 


Time  /VJ 


Casing  evacuated  with:  Dedicated  Pump _ Portable  Submersible  Pump  Bailer  !3  cJ -  s-lfci 

PumD  Started  at  /3/?  Stoooedat  /^2o  Totai  gallon^T***^!  'Dt  ^  ^ 

Volume  ° 

Time  pH  SC  Temp  Turbidity  (NTUs)  removed  (gal.)  Comments 


m&vmx 


2ISh  LLL  ’  _ 

>  999 

9 <9 

—T—> - 7 - 

77.10  /?.3° 

>  999 

r 

_  __  /  'S’Oq+I. 

i  r/ 

CleaerHf-  ,  /^j-  ,-Mtoje. 

O  /pc.e  G> 

-‘"•d/as  G- 

,^-p  <2  /zy? ) 

1)  '  ' 

/ n^o  / y.  7s 

/  y 

\  *  d  jj  ft.  C  d  C  / n  ij~i  i  /  * 

Z13°  H.r 

. . 

Zlao  /V-7° 

9 

/  bD  <?/>/ • 

_  cJ  7  4o  vitT  . 

/y  ?• 

V 

z’VZ)  U/ 

1 1 

zzs©  /y  5° 

5"" 

1 1 

U-iD  oo  Os^nALed, 

INSTRUMENTATION:  pH  Meter  Calibration  Buffers:  4(2  7Q  IOC" 

Specific  Conductivity  Meter  "  Calibrated  with  standard  solution  V5t>  umhos/cr, 

Turbity  Meter _ U _  Calibration  standard _ c  .  o _ NTUs 


.NTUs 


NO  2942.0170 


TEAD-N  RFl  PHASE  II 
WELL  DEVELOPMENT  RECORD 


SAMPLING  SUMMARY: 

Casing  evacuated  with:  Dedicated  Pump 


Pump  Started  at  /  5~  /  7  Stopped  at  /£>/?  Total  gallons 


Portable  Submersible  Pump 

LrruiioCoi  lOfclb) 
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SC  ^-^Terrip  _  Turbidity  (NTUs) 


i"7£~  Bar/esl.  ?  r-y  rye"  / 
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lt.  7*w  a 5***/ 

/ioo 

7.10 

WSA 

^  OO 

/  ^  5^ ’<**/*  • 
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INSTRUMENTATION:  pH  Meter  _  Calibration  Buffers:  4  GT 

_  Calibrated  with  standard  solution  _ 


Specific  Conductivity  Meter_ 
Turbity  Meter _ U_ 


7  □  10O 

_ umhos/cm 


Calibration  standard. 


0-0 


NTUs 


0.115 


SE1000C 

Environmental  Logger 
11/25  15:27 

^troitrr  00515  Test  3 

INPUT  1:  Level  (F)  TOC 


Reference 
Scale  factor 
Offset 


0.000 

10.040 

-0.020 


Step  0  11/23  11:33:10 


0.1266 

0.442 

0.1300 

0.345 

0.1333 

0.261 

1366 

0.188 

^ . 1400 

0.124 

0.1433 

0.077 

0.1466 

0.047 

0.1500 

0.023 

0.1533 

0.013 

0.1566 

0.010 

0.1600 

0.016 

0.1633 

0.030 

0.1666 

0.043 

0.1700 

0.060 

0.1733 

0.077 

0.1766 

0.087 

0.1800 

0.104 

0.1833 

0.107 

0.1866 

0.114 

0.1900 

0.114 

0.1933 

0.114 

0.1966 

0.107 

0.2000 

0.100 

0.2033 

0.090 

0.2066 

0.080 

0.2100 

0.073 

0.2133 

0.063 

0.2166 

0.053 

'•'.2200 

0.047 

.2233 

0.040 

0.2266 

0.033 

0.2300 

0.030 

0.2333 

0.030 

0.2366 

0.030 

0.2400 

0.030 

0.2433 

0.030 

0.2466 

0.033 

0.2500 

0.033 

0.2533 

0.036 

0.2566 

0.040 

0.2600 

0.040 

0.2633 

0.040 

0.2666 

0.040 

0.2700 

0.040 

0.2733 

0.040 

0.2766 

0.040 

0.2800 

0.040 

0.2833 

0.036 

0.2866 

0.036 

0.2900 

0.033 

0.2933 

0.030 

0.2966 

0.026 

0.3000 

0.026 

0.3033 

0.026 

.3066 

0.023 

0.3100 
0.3133 
n.3166 
;200 
.3233 
.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0 . 4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
3.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
6833 
7000 
.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2000 
1000 


0.023 

0.020 

0.020 

0.020 

0.020 

0.020 

0.020 

0.020 

0.020 

0.016 

0.013 

0.013 

0.010 

0.010 

0.010 

0.006 

0.006 

0.006 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.003 

-0.003 

-0.003 

-0.003 

-0.003 

-0.003 


2.6000 

-0.006 

2.8000 

-0.006 

3.0000 

-0.006 

.2000 

-0.006 

_> . 4000 

-0.006 

3.6000 

-0.006 

3.8000 

-0.010 

4.0000 

-0.010 

4.2000 

-0.010 

4.4000 

-0.010 

4.6000 

-0.010 

4.8000 

-0.010 

5.0000 

-0.013 

5.2000 

-0.013 

5.4000 

-0.016 

5.6000 

-0.016 

5.8000 

-0.016 

6.0000 

-0.020 

6.2000 

-0.030 

6.4000 

-0.033 

6.6000 

-0.033 

6.8000 

-0.033 

7.0000 

-0.033 

7.2000 

-0.033 

7.4000 

-0.033 

7.6000 

-0.033 

7.8000 

-0.033 

8.0000 

-0.037 

** .  2000 

-0.037 

.4000 

-0.037 

8.6000 

-0.037 

8.8000 

-0.037 

9.0000 

-0.037 

9.2000 

-0.037 

9.4000 

-0.037 

9.6000 

-0.037 

9 . 8000 

-0.037 

10.0000 

-0.037 

12.0000 

-0.037 

14.0000 

-0.040 

16.0000 

-0.040 

ND 


SE1000C 


Environmental  Logger 


11/25  15:36 
*  00515  Test  0 


INPUT  1:  Level  (F)  TOC 


Preference  0.000 
Linearity  0.450 
Scale  factor  10.040 
Offset  -0.020 
Delay  mSEC  50.000 


Step  0  11/22  15:42:59 

Elapsed  Time  INPUT  1 


0.0000 
0.0033 
0.0066 
0.0100 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0300 
k  .0333 
TO.  0366 
0.0400 
0.0433 
0.0466 
0.0500 
0.0533 
0.0566 
0.0600 
0.0633 
0.0666 
0.0700 
0.0733 
0.0766 
0.0800 
0.0833 
0.0866 
0.0900 
0.0933 
0.0966 
0.1000 
0.1033 
0.1066 
0.1100 


-0.849 

-0.846 

-0.856 

-0.863 

-0.856 

-0.849 

-0.853 

-0.832 

-0.836 

-0.836 

-0.829 

-0.795 

-0.744 

-0.673 

-0.605 

-0.510 

-0.439 

-0.368 

-0.321 

-0.294 

-0.280 

-0.287 

-0.304 

-0.345 

-0.409 

-0.480 

-0.551 

-0.622 

-0.683 

-0.734 

-0.778 

-0.809 

-0.832 

-0.842 


0.1200 

-0.832 

0.1233 

-0.819 

0.1266 

-0.802 

1300 

-0.788 

..1333 

-0.775 

0.1366 

-0.761 

0 . 1400 

-0.754 

0.1433 

-0.748 

0.1466 

-0.744 

0.1500 

-0.744 

0.1533 

-0.748 

0.1566 

-0.751 

0.1600 

-0.758 

0.1633 

-0.764 

0.1666 

-0.771 

0.1700 

-0.778 

0.1733 

-0.785 

0.1766 

-0.788 

0.1800 

-0.792 

0.1833 

-0.795 

0.1866 

-0.795 

0.1900 

-0.798 

0.1933 

-0.798 

0.1966 

-0.795 

0.2000 

-0.795 

0.2033 

-0.792 

0.2066 

-0.792 

0.2100 

-0.788 

^ .  2133 

-0.788 

.2166 

-0.788 

0.2200 

-0.785 

0.2233 

-0.785 

0.2266 

-0.785 

0.2300 

-0.785 

0.2333 

-0.788 

0.2366 

-0.788 

0.2400 

-0.788 

0.2433 

-0.792 

0.2466 

-0.792 

0.2500 

-0.792 

0.2533 

-0.792 

0.2566 

-0.795 

0.2600 

-0.795 

0.2633 

-0.795 

0.2666 

-0.795 

0.2700 

-0.795 

0.2733 

-0.795 

0.2766 

-0.795 

0.2800 

-0.795 

0.2833 

-0.795 

0.2866 

-0.795 

0.2900 

-0.795 

0.2933 

-0.795 

0.2966 

-0.795 

.3000 

-0.795 

0.3033 

0.3066 

0.3100 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


’.133 

3166 

3200 

3233 

3266 

3300 

3333 

3500 

3666 

3833 

4000 

4166 

4333 

4500 

4666 

4833 

5000 

5166 

5333 

5500 

5666 

5833 

6000 

6166 

6333 

6500 

6666 

6833 

7000 

7166 

7333 

7500 

7666 

7833 

8000 

8166 

8333 

8500 

8666 

8833 

9000 

9166 

9333 

9500 

9666 

9833 

0000 

2000 

4000 

6000 

8000 

0000 


-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.795 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.802 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.798 

-0.802 

-0.802 

-0.802 


ro  ro  ro 


.2000 
.4000 
.6000 
'.8000 
j>.0000 

3.2000 

3.4000 

3.6000 

3.8000 
4.0000 

4.2000 

4.4000 

4 . 6000 

4.8000 
5.0000 

5.2000 

5.4000 

5.6000 

5.8000 
6.0000 

6.2000 

6.4000 

6.6000 

6.8000 
7.0000 

7.2000 

7.4000 

7.6000 

7 . 8000 

,.0000 

8.2000 

8.4000 

8.6000 

8.8000 
9.0000 

9.2000 

2.4000 

9.6000 

9.8000 

10.0000 

12.0000 

14.0000 

16.0000 

N’D 


-0.802 

-0.805 

-0.802 

-0.805 

-0.805 

-0.805 

-0.805 

-0.819 

-0.819 

-0.819 

-0.819 

-0.859 

-0.859 

-0.859 

-0.859 

-0.859 

-0.863 

-0.863 

-0.863 

-0.863 

-0.863 

-0.863 

-0.866 

-0.866 

-0.866 

-0.866 

-0.870 

-0.870 

-0.870 

-0.870 

-0.870 

-0.873 

-0.873 

-0.873 

-0.873 

-0.873 

-0.873 

-0.873 

-0.873 

-0.873 

-0.873 

-0.870 

-0.870 


APPENDIX  D 


GROUNDWATER  AND  SURFACE  WATER  SAMPLING  METHODS 
AND  MEASUREMENT  DATA 


D.l  INTRODUCTION 

D.l.0.1.  This  appendix  presents  groundwater  and  surface  water  sampling  methods  and 
data  generated  during  investigations  of  the  groundwater  and  surface  water  at  TEAD-N 
during  the  Phase  II  RFI  field  activities.  All  data  on  the  Groundwater/Surface  Water 
Sampling  Logs  included  in  this  appendix  were  recorded  in  the  field  by  Montgomery 
Watson  personnel  at  the  time  of  the  field  activity.  The  data  included  here  are 
measurements  of  the  physical  characteristics  of  the  groundwater  and  surface  water 
samples,  and  do  not  include  the  analyzed  chemical  parameters.  The  analytical  data  are 
included  in  the  SWMU-specific  sections  of  this  report,  and  also  in  Appendix  P. 

D.l.0.2.  The  scope  of  the  Phase  II  RFI  groundwater  and  surface  water  investigations 
consisted  of  the  following: 

•  Two  rounds  of  groundwater  sampling  and  water  level  measurements  at  the 
two  new  monitoring  wells  and  one  existing  well  at  the  Stormwater  Discharge 
Area  (SWMU  45) 

•  Surface  water  sampling  at  the  Deactivation  Furnace  Building  (SWMU  21). 
One  surface  water  sample  was  collected  from  a  watering  trough,  which  is  used 
occasionally  by  wildlife,  supplied  by  the  TEAD  water  system. 

D.2  SAMPLING  METHODOLOGY 

D.2.0.1.  Groundwater  Sampling.  Following  development,  each  of  the  new  wells  and 
existing  Well  T-7  were  sampled  during  two  rounds  of  groundwater  sampling.  The  first 
sampling  round  was  conducted  on  November  22  and  23,  1993  and  the  second  round  took 
place  on  February  1  and  2,  1994.  Prior  to  sampling,  each  well  was  purged  using  a 
decontaminated  stainless  steel  submersible  pump  until  at  least  five  times  the  saturated 
borehole  volume  had  been  removed  and  the  turbidity  was  less  than  five  NTUs. 
Groundwater  measurements  taken  on  the  three  wells  during  sampling  were  recorded  on 
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the  Groundwater  Sampling  Forms  included  in  this  appendix.  The  results  of  these 
measurements  can  be  summarized  as  follows: 

1.  The  pH  values  of  the  groundwater  at  SWMU  45  are  generally  neutral  to 
very  slightly  acidic.  The  measured  values  ranged  from  6.2  to  6.3  during 
the  November  1993  sampling  round  and  from  7.1  to  7.2  during  the 
February  1994  sampling  round.  The  difference  in  readings  between  each 
round  is  likely  due  to  the  effect  sub-freezing  temperatures  had  on  the 
instrumentation  during  the  February  sampling  round. 

2.  The  specific  conductivity,  a  measure  of  the  type  and  concentration  of 
dissolved  constituents  present,  ranged  from  1,700  to  2,000  (imhos  in 
November  1993  and  from  1,800  to  2,400  |imhos  in  February  1994.  For 
comparison,  potable  subsurface  water  usually  ranges  from  30  to  2,000 
(imhos,  and  sea  water  commonly  measures  45,000  to  55,000  (imhos. 

3.  The  measured  temperature  at  the  time  of  sampling  was  13.9°C  in  all  three 
wells  during  the  November  1993  sampling  round  and  ranged  from  13.6°C 
to  14. 1°C  during  the  second  sampling  round. 

4.  For  both  sampling  rounds,  the  turbidity  was  less  than  5  NTUs  in  each  of 
the  wells  at  the  time  of  sampling.  These  turbidity  values  were  generally 
reached  within  a  purge  amount  of  five  casing  volumes. 

D.2.0.2.  Except  for  VOCs,  the  analyte-specific  sampling  containers  were  filled  directly 
from  a  spigot  attached  to  the  stainless  steel  pipe  running  from  the  submersible  pump  to 
the  surface.  The  samples  for  VOC  analysis  were  obtained  using  a  dedicated  bailer.  All 
containers  except  those  for  VOCs  were  rinsed  with  the  sampled  groundwater  prior  to 
filling.  No  filtering  was  done  on  the  aliquot  for  metals  analysis. 

D.2.0.3.  Surface  Water.  The  one  surface  water  sample  collected  during  the  Phase  II 
RFI  was  from  a  watering  trough  at  SWMU  21.  The  spigot  feeding  this  trough  runs 
continuously.  The  pH  of  this  sample  was  7.45,  specific  conductivity  was  1110  (imhos, 
temperature  was  17.6°C,  and  the  turbidity  was  zero.  This  information  is  documented  on 
the  Surface  Water  Sampling  Log  included  in  this  appendix. 
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D.2.0.4.  With  the  exception  of  the  VOC  samples,  sample  containers  were  filled  directly 
from  the  watering  trough  following  rinsing  with  the  sampled  water.  The  VOC  sample 
containers  were  not  rinsed  prior  to  filling. 
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DEACTIVATION  FURNACE  BUILDING 
(SWMU  21) 

SURFACE  WATER  SAMPLING  LOG 


0.2942.0170 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


SWMU  Number 


Sample  Location  ^Surface  Water/Groundwater  — ^  ^ ■ 

Sampling  Personnel  _  Date  -7-  'f'? 


Log  Number . 


(Use:  Well  name/Log  numoer) 
Weather_^^v^/ 


MEASUREMENT  SUMMARY: 

Calculated  Purge  Volume  ' 

Depth  to  water  - 

Final  oH  ~7-  _  Final  SC  ///& 


gallons  Total  DePth- 
Time  //d£~ _ 


r. 


Borehole  Diameter 


Measuring  point_ 


Final  Temp(°C  )_ZZ_^_ 


Final  NTU_^2_ 


SAMPLING  SUMMARY: 

Casing  evacuated  with:  Dedicated  Pumo—  /'V'  Portable  Submersible  Pumft^-t£$ - Bailer 

Pump  Started — Pump  Stopped  Total  gallons  Individual  Sample  Container  - 


Time  pH 


SC 


Comments 


///?  i±£  mo.  ha  o 


Temp  Turbidity  (NTUs)  Flow  rate  (gpm) 

tlL  g£AL  /&■&**/*  Ol/AS 


A/.&. . . 


INSTRUMENTATION:  pH  Meter:  Orion  □  Cole-Parmer  □  Calibration  Buffers:  4  □  7  □  10  □ 

/7 ^  Specific  Conductivity  Meter  Markson  □  YSI  □  Standard  Solution _ umhos/cm 

/-fznsiskc,  /tf<^i^H5Aurbidity  Meter.  Calibration  Standard _ NTUs 


SAMPLES  COLLECTED  AND  TIME:-Filtered/Total  Metals^  Pesticidesr^L-HerbicidesT^~evanide 


VOCS. 


S: 


svocs 


Dioxins/Furans 
_ BTEX  -r4P- 


XI 


_ Nitrate/Nitrate  and  Phosphate 

Anions  Tf^1  _ Explosives 


TEAD-N  PHASE  II  RFI 


STORMWATER  DISCHARGE  AREA 
(SWMU  45) 

GROUNDWATER  SAMPLING  LOGS 
Round  1  -  November  1993 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


T £»P"V 

Sample  Location 


Surface  Water/Groundwater. 


Sampling  Personnel  J2£id~_ci±iiLL 


flatp  [tJ2-±3 


SWMU  Number  Z£ 
_  Log  Number  A 

(Use:  Well  nama/Log  numbor) 

Weather  40*,  overtc^  s  7- 


MEASUREMENT  SUMMARY:  ?~74  7~r  „  .  .  4  '* 

Calculated  Purge  Volume  2/3  gallons  Total  Depth  3J1I1—  Borehole  D.ameter_^2__ 

Depth  to  water  147.  13  Time  Q_\ZO  Measuring  point  t£L  LL  SdloL£- 

Rnal pH  6>./A  Rnal SC  2c>oo  Final Temp(°C)__/JL£_  Final NTU  Q.&+ 


SAMPLING  SUMMARY:  / 

Casing  evacuated  with:  Dedicated  Pump _ Portable  Submersible  Pump _ _ Bailer _ 

Pump  Started  1300  Pump  Stopped  [330  Total  gallons Individual  Sample  Container. 


Time  pH  SC 

TM±  gjj  2 ico 

IJ06  T53  2oco 

\3]Z  l£Q_ 
(3/6  (j.57  Zcoc 


Temp  Turbidity  (NTUs)  Flow  rate  (gpm) 


Comments 


m'c 

I3J_ 

l±L 

13.1 


4.ZO 

?.fZ 

!-4l 

!_£Z. 

o-SS 


40  Gal. 
Sc  £a L. 

[2q 

/  a>o 


l 830  (o.  1 8  2000  ( 3A  oXs± 


(aAi— 


INSTRUMENTATION:  pH  Meter:  Orion  Cole-Parmer  □  Calibration  Buffers:  4 7  jSf  10  □ 

Specific  Conductivity  Meter:  "Marteon-  YSI  O  Standard  Solution  2coo — umhos/cm 


Turbidity  Meter:  HF  scie^vFic.  t^-r  iq c 


Calibration  Standard  ^_£_3z  NTUs 


SAMPLES  COLLECTED  AND  TIME:'Frttered(n'otal  Metals  I Pesticides  Herbicides - Cyanide - 

VOCS  /4Z0  Dioxins/Furans _ Nitrate/N'itrate  and  Phosphate - 

SVOCS  1330. _ BTEX _  Anions _ Explosives - [330_ 


TEAD-N  PHASE  II  RFI 


H.CTNO  2942.0170 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


T£.-io--v  -  3 

Sample  Location  a.-/ +3-4  3  Surface  Water/Groundwater^ 

Sampling  Personnel  SfZ mv  Date  \\-23-i)s> 


_ SWMU  Number 

_  Log  Number  A'-i 43-5. 

(Use:  Well  name/ Log  numoer) 
Weather  <VAPC  ts? 


MEASUREMENT  SUMMARY:  .?*?.*>  Borehole  Dlameter^_ 

Calculated  Purge  Volume  g  5Xp  gallons  10131  uePin - 

nepth  to  water  Zll'/G  Time  Z^/5' _  Measuring  point - ^  ^  *_*£>££ 

Rnai  pH  Ca.Z~7  Final  SC  foOO  Rnal  Tempts  IS . 9 -  Rnal  NTU - LL - 


Depth  to  water 
Rnal  pH _ 


SAMPLING  SUMMARY:  / 

Casing  evacuated  with:  Dedicated  Pump _ Portable  Submersible  Pump  — k_ —  Bailer — 

Pump  Started  &83Q.  Pump  Stopped  QlOO  Total  gallons  3oO  individual  Sample  Container. 

Time  pH  SC  Temp  Turbidity  (NTUs)  Row  rate  (gpm)  Comments 

~g~z.  ieso  i±±  ±£ _ [0 _ Ql^ _ 


C&36  g/z.  ieso  13-4 

cBjo  7 .Co  /&£_  i±  7 

oBjs  6.8  ($££_  !£&_ 

dBSq  CjJ_  [£ct_ 

OZSS_  Qjs  ($60_  H.S 

01 CQ  C_2J_  IM 


2 .  Z 


LA 

L  3 


3c  CjA£_ 

[CO_  G±l. 

!5c  &40 
zoo  C/£_ 
25'o  c±c_ 

3 CO  &4L  . 


INSTRUMENTATION:  pH  Meter:  Orion  Cole-ParmerD  Calibration  Buffers:  4  0  70  10  □ 

Specific  Conductivity  Meter:  ’Markson.  YSI  □  Standard  Solution  £  £fg_umhos/cm 
Turbidity  Meter:  hf  c.c,c ..><f  ,r  T  ,frr  Calibration  Standard  -•  c<g,,..  NTUs 


t  /5~c 


SAMPLES  COLLECTED  AND  TIME:isittefe4R'otal  Metals Z^Pesticides^ZlHerbicides - Cyanide - 

VQCS  loZ-C  Dioxins/Furans _ Nitrate/Nitrate  and  Phosphate - - - 

SVOCS  0^00  BTEX _  Anions_ _ _ _ Explosives  Q  cfoO_ 


TEAD-N  PHASE  II  RFI 


„  cT  NO  2942.0170 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


O  -  M 

Sample  Location  t- 


Surface  Water/Gcoundwater 


Sampling  Personnel  Sp-m*  MU tS 


ll'Z3-c13 


SWMU  Number  js_ 


_  Log  Number  [  ~  ~L 

(Use:  Welt  name/Log  number) 

Weather  _ 


MEASUREMENT  SUMMARY:  ,  c  t 

Calculated  Purge  Volume  /-fe  nallons  Total  Depth  Borehole  01ame.er_/C - 

Depth  to  water  _T/_7_  Time _ t03& _  Measuring  point — 'TtP_ — £Lf — r//v  i 

Final  pH  G.lG  Rnal  SC  1 700  Rnal  Temp(°C)  1 33  Rnal  NTU  Z -  o 


SAMPLING  SUMMARY:  / 

Casing  evacuated  with:  Dedicated  Pump _ Portable  Submersible  Pump t£_ —  Bailer — 

Pump  Started j3]0_  Pump  Stopped  \_330_  Total  gallons  <-Q0  individual  Sample  Container. 


Time  pH  SC 

i  >i3  f  4z  i(tcc  13.8 

J.f 


Temp  Turbidity  (NTUs)  Row  rate  (gpm) 


\3lc1  6. 60  i  ICO  !4.j 


[ZZZ  CSO  MOD  ii. 


i  jrS  6 30  I  ice  13.7 


t>zb  Lis  nco  r- 


Comments 

36  Gal 

ao  ■ 


/  S03 


INSTRUMENTATION:  pH  Meter:  Orion  O'  Cole-Parmer  □  Calibration  Buffers:  4  0  7&L  10  O 

Specific  Conductivity  Meter:  -Markaon  YSI  □  Standard  Solution  — f£_umhos/cm 


Turbidity  Meter:  nf 


pfZT  /.<oC, 


Calibration  Standard  Zl££  NTUs 


SAMPLES  COLLECTED  AND  TIMEHRHeredTotal  Metals  PesticidesV'??0  Herbicides - Cyanide - 

VOCS  [430  Dioxins/Furans _ Nitrate/Nitrate  and  Phosphate - 

SVOCS  1 130 _ BTEX _  Anions _ Explosives  jJJQ_ 


TEAD-N  PHASE  II  RFI 


STORMWATER  DISCHARGE  AREA 
(SWMU  45) 

GROUNDWATER  SAMPLING  LOGS 
Round  2  -  February  1994 


ILCTNO  2942.0170 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


SWMU  Number  *45’ 

Sample  Location  a/-  H  2  4  5 

Surface  Water/Caroundwatei/ 

Loo  Number  SJ~/42'<13 

Sampling  Personnel  8*  | 

^ . . . . .  . 

MsyicF,  Date  2-t~  7  4 

Weather 

(Um:  Well  name/Log  number) 

25". 

MEASUREMENT  SUMMARY:  __ 

Calculated  Purge  Volume  ZZ  O  gallons  Total  Depth _2_j[£-£Z —  Borehole  Diameter — /6_ 

Depth  to  water  Time  QfjcS  Measuring  point  ^T>c  C. 

Final  pH _ 7-tf  7 _  Final  SC  P,H2o  Final  TemP(°q  /  7°  Rnal  NTU  4- 


SAMPLING  SUMMARY: 

Casing  evacuated  with:  Dedicated  Pump _ 

Pump  Started  I2cq  Pump  Stopped  I232L 


Time 

pH 

LMah«/ct* 

SC 

^  ~fe mp  Turbidity  (NTUs) 

12  ci 

2.//0  .. 

//.6* 

no 

I2cf, 

l,Z5o 

/2.1’ 

i  2/3 

6.77 

Z.Ho 

/ 2.7 • 

37 

ill  7 

6.5/ 

2,ZZO 

/7.  7° 

32 

/Z  Z3 

7-^r 

7MZO 

/3-r 

2. 

LUk. 

7 .07 

2,1/20 

>IT 

_4 _ 

■?  '  c>k 

Portable  Submersible  Pump  _ _ Bailer. 


Total  gallons  240  Individual  Sample  Container 
Row  rate  (gpm)  Comments 


/  O  ^  prv\ 

-X ~  Ti  l _ IPJSCle,  fizO 

- - - i  ^  — 

1  '  cJwiL_~  _ cvj/r _ 

1  ( 

l  |  7  * 

M  \0O  rjfil*  4u 

1  1 

&  1^0  -  " 

- 7 - 

V\ 

0.  250  - 

h-IC&IS/T 


INSTRUMENTATION:  pH  Meter:  Orion  □  Cole-Parmer  □  Calibration  Buffers:  4  □ 

MjjC  Specific  Conductivity  Meter:  Markson  □  YSI  □  Standard  Solution _ 

(u  -HC  Turbidity  Meter:  Calibration  Standard . 


\  Xli  + 


7D  ioD 

_ umhos/cm 

_ NTUs 


SAMPLES  COLLECTED  AND  TIME:  Fiitered/Total  Metals  \/  Pesticides  J  Herbicides 

VOCS  v  /  Dioxins/Furans _ Nitrate/Nitrate  apd  Phosphate _ 

SVOCS  v _ BTEX _ Anions _ •/_ _ Explosives. 


Cyanide, 


J4Z>S  i  Fort-  or^e/er 


TEAD-N  PHASE  II  RFI 


„  cT  NO  2942.0170 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


Sample  Location  A/~53-43  Surface  WaterX^rou'ndwater 
Sampling  Personnel  (iAj22£l  Date — - 


SWMU  Number  1 

Log  Number 

(Use:  Well  name/Log  numoen 


Weather 


MEASUREMENT  SUMMARY: 

Calculated  Purge  Volume  ZG  2  gallons  Total  ueptn- 

Depth  to  water  _  Time - 0B4s__ 

Final  pH,  7.  Z3 


344.  -f2  Borehole  Diameter  /£_ 


O .  <C  * 


Rnal  SC  L  VO  Rnal  Temp(°C). 


Measuring  point. 

/J.G  RnaINTU  / 


SAMPLING  SUMMARY: 

Casing  evacuated  with:  Dedicated  Pump 


Portable  Submersible  Pump  J> _ Bailer. 


Pump  Started  Pump  Stopped _23&-  Total  gallons  3 BO-  Individual  Sample  Container. 


Time 

pH 

SC 

Temp  Turbidity  (NTUs) 

Flow  rate  (gpm) 

Comments 

CclCB 

1.C5 

1,7 CO 

12.7 

14  7 

10 

1C  04L. 

PniCC-£  D 

7.2.1 

ISSC 

ll  o 

25' 

lO 

'70 

cci/4 

1.  2S 

— Uh - 

/.  $>&> 

13.2 

150 

10 

iZC  CAL. 

- 

o^ic] 

~l.7A 

i.ric 

l?,6 

4 

10 

lie  CAL. 

il 

04Z4 

— i—z. - 

7.  ZZ  1  WO 

PS 

2. 

to 

2ZO 

M 

- i 

o m 
cm? 

7.21 

—H— - 

/  WC 

Z 

to 

77 0 

M 

\ 

*  -I- 

T ■# 

If  c  - 

I.vo 

136 

/ 

10 

300  Cal. 

II 

INSTRUMENTATION:  pH  Meter:  Orion  □  Cole-Parmer  Q  Calibration  Buffers:  4  □ 
Specific  Conductivity  Meter:  Markson  □  YSI  □  Standard  Solution . 


Kofue* 

U",Cq Turbidity  Meter: 


Calibration  Standard 


70  ion 

_ umhos/cm 

_ _  NTUs 


SAMPLES  COLLECTED  AND  TIME:  Rltered/Total  Metals  j/Pesticides_Z_Herbicides - Cyanide 

VOCS _ y/  Dioxins/Furans _ _ _ Nitrate/Nitrate  and  Phosphate 

BTEX _ 


SVOCS. 


J 


Anions. 


J 


Explosives. 


7 


Vcc'f  £  /o4o  others  «-h  ^3 


TEAD-N  PHASE  II  RFI 


CT  NO  2942  0170 


GROUNDWATER/SURFACE  WATER  SAMPU.’  .’G  LOG 
Montgomery  Watson 


Sample  Location  7"- 7 


Surface  Water/Groundwater 


Sampling  Personnel 


Date  2-Z-9* 


SWMU  Number  55 


_  Log  Number  ~7 

(Use:  Well  name/Log  number) 

Weather  i^c .  w  r’ 


MEASUREMENT  SUMMARY: 

Calculated  Purge  Volume  /‘fp  gallons  Total  Depth  555,  of  Borehole  Diameter  / 0 

Depth  to  water  3(G  *  -££T  Time  OQ  3&  Measuring  point 

Final  pH - 7^5 -  Final  SC  LSlO  Final  Temof°C1  M*  /  Final  NTU  4 


SAMPLING  SUMMARY: 

Casing  evacuated  with:  Dedicated  Pump 
Pump  Started  '•ZS'7  PumpStopped_ 


.V' 

_  Portable  Submersible  Pump<2 _  Bailer _ 

Total  gallons  310  Individual  Sample  Container, 


Time  pH 


SC 


1 100  1.20  t$co  M.0 

1101  7,27  I, too  14.1 

]3oG  i.Zl  i.ioo  Hi 
mi.-zl  tntP  lid 
IM  l  TiM  LM  !H 

IWJ726  i,S/o  111 
l?/S  7.28  /,fi/Q  Ho 
132/  7.2S  i,  mo  /4. 


14.1 


Temp  Turbidity  (NTUs)  Flow  rate  (gpm) 

M.o  Gw  To 


425 

150 

65 

37 


Comments 

30  6,4 L. 

6>o  ■* 


Z4o 


21 0 


^M_rL  ijh  <?,-£ 


INSTRUMENTATION:  pH  Meter:  Orion  □  Cole-Parmer  □  Calibration  Buffers:  4  □  7D  10  □ 

^  Specific  Conductivity  Meter:  Markson  □  YSI  □  Standard  Solution _ umhos/cm 

w/v-ie^  wW'jii 

ca  eofBfZ  *u'  Turbidity  Meter:  Calibration  Standard _ NTUs 


SAMPLES  COLLECTED  AND  TIME:  Filtered/Total  Metals  J  Pesticides  \/  Herbicides _ Cyi 

VOCS  v  /  Dioxins/Furans _ Nitrate/Nitrate  and  Phosphate _ 

SVOCS  V _ BTEX _  Anions_  Z  _  Explosives 


Dioxins/Furans 


BTEX 


Anions 


\/6C>  <t  /for  ALL  CTH£*S  4T  1330 


TEAD-N  PHASE  II  RFI 


DEACTIVATION  FURNACE  BUILDING 
(SWMU  21) 

SURFACE  WATER  SAMPLING  LOG 


NO  .2942.0170 


GROUNDWATER/SURFACE  WATER  SAMPLING  LOG 
Montgomery  Watson 


SWMU  Number 


Sample  Location (  Surface  WaternSrounawater  — ^  ^  ■ _  Log  Number _ 

,  {Use:  Weil  name/Log  numoer) 

Sampling  Personnel _  Date  /#_  -7'-  93 


Weather  -&TC 


MEASUREMENT  SUMMARY:  ^ 

Calculated  Purge  Volume 

Depth  to  water  — _ 

Final  pH__2H££__  Final  SC  ///<? 


gallons  Total  Depth. 
Time  //3  _ 


r.  A/. 


Borehole  Diameter 


-c?- 


Final  Temp^C). 


Measuring  point 
/7.  6  Final  NTU  & 


INSTRUMENTATION:  pH  Meter:  Orion  □  Cole-Parmer  □ 

Calibration  Buffers:  4  □ 

7  □  10D 

Specific  Conductivity  Meter:  Markson  □ 

YSI  □  Standard  Solution _ 

_ umhos/cm 

urbidity  Meter 

Calibration  Standard  _ 

NTUs 

SAMPLES  COLLECTED  AND  TIME:-Filtersd/Total  Metals  Pesticidesr^merbicidesT^-Cyanirie 

VOCS  Dioxins/Furans  _ _  Nitrate/Nitrate  and  Phosphate  _ 

SVOCS  _ BTEX  tC?- _  Anions  "TlP _ Explosives  )\ _ 


TEAD-N  PHASE  II  RFI 


APPENDIX  E 


ANALYTICAL  PROGRAM  SUMMARY  AND  DATA  QUALITY  ASSESSMENT 

E.0.0.1.  This  section  describes  the  selection  of  analytes,  analytical  methods,  and  quality 
assurance/quality  control  (QA/QC)  procedures  and  QC  results  developed  to  ensure 
collection  of  reliable  data  during  the  Tooele  Army  Depot  North  Area  (TEAD-N)  Phase  II 
RFI,  Group  A  Suspected  Releases  SWMUs.  The  following  documents  were  utilized 
during  evaluation  of  the  QC  data:  TEAD  -  N  Phase  II  RFI,  Group  A  Suspected  Releases 
SWMUs,  DCQAP  (MW,  1993a);  USATHAMA  Quality  Assurance  Program, 
(USATHAMA,  1990);  User’s  Guide,  IRDMIS,  Volume  II  Data  Dictionary,  Potomac 
Research  Institute  (PRI),  1991;  the  USEPA’s  Laboratory  Data  Validation  Functional 
Guidelines  for  Evaluating  Inorganic  Analyses,  (USEPA,  1988a);  and  the  USEPA’s 
National  Functional  Guidelines  for  Organic  Data  Review,  (USEPA,  1991).  Samples 
were  collected  during  three  separate  periods  of  time.  The  bulk  of  the  samples  were 
collected  between  August  4,  1993  and  November  23,  1993.  The  second  period  of 
sampling,  called  the  “addendum”,  occurred  between  May  18,  1994  and  June  9,  1994. 
The  addendum  sampling  which  only  involved  soil  samples,  was  done  to  fill  data  gaps  that 
were  identified  during  preliminary  reviews  of  the  data  from  the  previous  sampling 
efforts.  The  third  period  of  sampling,  called  the  addendum  II,  occurred  on  August  8  and 
9,  1995.  The  addendum  II  sampling,  which  only  involved  surface  soil  sampling  at 
SWMUs  20  and  42,  was  done  to  fill  data  gaps  identified  during  regulatory  reviews  of  this 
document. 

E.l  SELECTION  OF  ANALYTES 

E.l.0.1.  This  portion  of  Appendix  E  is  devoted  to  an  evaluation  and  screening  of  the 
chemicals  listed  in  40  CFR,  Part  261,  Appendix  VIII  and  Part  264,  Appendix  IX  for  the 
purpose  of  selecting  the  appropriate  analytes  for  the  RFI  soil  and  groundwater  analytical 
programs.  This  evaluation  was  done  in  context  of  an  RFI  at  a  military  base  and  the 
assignment  of  codes  is  regarded  as  screening  level  effort.  Other  sites  will  certainly  differ 
with  regard  to  activities  and  chemicals  used,  and  any  application  of  the  information  in 
this  evaluation  is  the  responsibility  of  the  user. 

E.l. 0.2.  Chemicals  of  potential  concern  that  were  analyzed  as  part  of  the  RFI  were 
selected  based  on  the  probability  that  they  were  used  at  SWMUs  at  Tooele  or  that  they 


E-l 


may  have  been  formed  as  a  result  of  activities  at  Tooele.  Organic  chemicals  used  or 
handled  at  Tooele  include  hydrocarbon  fuels,  lubricants  or  solvents,  chlorinated  solvents, 
explosives  chemicals,  and  selected  pesticides  (including  herbicides).  Other  organic 
chemicals  also  present  at  Tooele  could  include  combustion  or  pyrolysis  products  derived 
from  explosives  destruction,  furnaces,  or  materials  burning  operations. 

E.  1.0.3.  As  required  by  the  TEAD-N  Corrective  Action  Permit,  chemicals  of  potential 
concern  were  selected  from  listed  Appendix  VIII  and  IX  constituents.  Some  chemicals 
were  not  selected  for  analyses  for  a  variety  of  reasons.  Criteria  for  not  including 
chemicals  in  the  analysis  program  was  that  Tooele  would  not  have  handled  or  generated 
many  of  the  chemicals  that  are  associated  with  the  manufacturing  and  intermediate  use 
chemical  industries.  Other  chemicals  can  be  considered  non-persistent  in  the  soil/water 
environment  and  therefore,  need  not  be  analyzed  for  unless  standardized,  EPA-approved, 
methods  are  available.  Also,  many  of  the  chemicals  on  the  lists  are  not  included  in  the 
specific  analyte  list  that  accompanies  approved  EPA  methods,  but  these  chemicals  are 
amenable  to  analysis  by  the  method,  and  would  appear  as  tentatively  identified 
compound  (TICs). 

E. 1.0.4.  In  the  interest  of  performing  a  reasonable  analytical  program,  an  organic 
chemist  with  extensive  experience  evaluating  the  occurrence  and  persistence  of  chemicals 
in  the  environment  reviewed  the  Appendices  lists,  and  provided  rationale  for  including  or 
deleting  chemicals  from  the  present  analytical  program.  The  results  of  these  reviews  are 
presented  as  Attachments  E-l  and  E-2  at  the  end  of  this  Appendix.  As  a  first  level  of 
evaluation,  chemicals  that  are  analyzed  by  approved  EPA  or  Army  methods  were 
identified.  Additionally,  chemicals  that  likely  would  appear  as  TICs  were  identified.  For 
the  purpose  of  determining  which  chemicals  could  be  deleted  from  the  analysis  program, 
those  chemicals  that  are  expected  to  have  low  persistence  in  the  environment  (nominal 
half-lives  of  several  years)  were  flagged.  Chemicals  whose  analyses  could  be  deferred 
until  current  planned  analyses  demonstrate  the  need  for  the  specific  analyses  were  also 
noted.  For  example,  the  presence  of  the  herbicide  2,4,5-T  in  a  pesticide  handling  area 
may  require  analyses  for  TCDD. 

E.l.0.5.  The  remaining  chemicals  on  the  lists  were  then  evaluated  in  the  context  of  the 
probability  of  their  being  present  at  Tooele.  Most  of  these  chemicals  can  be  regarded  as 
specialty  chemicals.  Where  possible,  some  indication  of  the  use  of  the  chemical  was 
provided.  In  general,  the  chemicals  in  this  latter  evaluation  are  regarded  as  being 


E-2 


unlikely  at  Tooele.  It  also  should  be  noted  that  a  number  of  pesticides  (including  rodent 
poisons,  herbicides,  and  fungicides)  are  on  the  lists;  these  chemicals  should  not  be 
analyzed  in  a  general  program  at  Tooele  unless  specific  pesticide  handling  and  use  areas 
are  identified. 

E.l.0.6.  The  codes  used  for  these  valuations  are  as  follows: 

A  Analyzed  in  this  program 

A-A  Chemical  likely  to  be  picked  up  in  analysis  as  it  is  a  structural  analog  of 
another  chemical  that  is  being  analyzed 

AT  Analyzed,  based  on  total  element  present 

HYD  Unstable  due  to  hydrolysis  in  environment 

D  Defer  analysis  until  other  chemicals  related  to  potential  activity  are 

found  at  site 

OX  Unstable  due  to  oxidation  in  environment 
SC  Specialty  chemical,  unlikely  used  at  Tooele 
SC-S  Specialty  chemical,  used  as  solvent  in  processing 
TP/SC  Transformation  product  of  specialty  chemical 

P  Pesticides,  may  be  analyzed  in  future  investigations  if  other  pesticides 

or  herbicides  are  present 

SC-M  Specialty  chemical  of  medical  or  natural  product  origin 

E.2  ANALYTICAL  METHODS 

E.2.0.1.  Soil,  sediment,  surface  water,  groundwater,  and  air  samples  were  collected 
during  TEAD  -  N  Phase  II  RFI  and  analyzed  for  numerous  organic  and  inorganic 
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parameters  in  accordance  with  the  Phase  II  DCQAP.  Classes  of  chemicals  measured  in 
the  RFI  included  VOCs,  SVOCs,  organochlorine  pesticides  (OCPs),  nitroaromatic 
compounds  (explosives),  dioxin/furans,  metals,  and  several  miscellaneous  chemical 
parameters.  Based  on  the  evaluation  and  screening  process  described  in  the  preceding 
section,  the  RFI  analytical  methods  listed  in  Table  E-l  were  selected.  Environmental 
Science  and  Engineering,  Inc.  (ESE)  in  Gainesville,  Florida,  performed  all  the  analyses 
except  the  dioxin/furan  analyses,  which  were  performed  by  Enseco,  Inc.  (now  known  as 
Quanterra)  in  Sacramento,  California,  and  the  air  analyses  that  were  performed  by 
DataChem  in  Salt  Lake  City,  Utah. 

E.2.0.2.  Selected  analytical  program  results  from  both  phases  of  the  RFI  analytical 
programs  are  presented  in  “Hits-only”  tables  that  are  included  in  Appendix  O.  A 
complete  listing  of  all  analytical  results  for  the  Phase  II  RFI  analytical  programs  may  be 
found  in  Appendix  P.  For  a  complete  listing  of  all  analytical  results  from  the  Phase  I  RFI 
program,  the  reader  is  referred  to  the  Phase  I  RFI  report,  (Montgomery  Watson,  1993). 
As  discussed  in  Section  4.0,  some  of  the  USAEC  CRLs  varied  from  the  USEPA  SW-846 
PQLs.  To  resolve  this  discrepancy,  the  laboratory  prepared  a  detailed  report  of  the 
comparison  of  their  CRLs  to  the  PQLs.  This  report  is  included  in  Attachment  E-3. 

E.3  DATA  QUALITY  ASSESSMENT  STRUCTURE 

E.3.0.1.  A  comparison  of  the  Phase  II  RFI,  analytical  results  to  project  data  quality 
objectives  (DQOs)  as  defined  in  the  DCQAP  formed  the  basis  for  evaluating  the  quality 
of  the  analytical  data.  As  described  in  the  DCQAP,  analytical  data  must  be  of  a  known 
and  acceptable  quality  to  be  used  to  evaluate  site  contamination  at  TEAD-N. 
Determination  of  data  quality  is  based  on  evaluation  of  the  precision,  accuracy, 
representativeness,  comparability,  and  completeness  (PARCC)  characteristics  of  the  data. 
Once  these  characteristics  have  been  evaluated,  a  determination  may  be  made  whether 
the  data  are  appropriate  for  the  intended  uses  of  contamination  assessment  and  risk 
assessment.  With  the  exception  of  a  limited  number  of  analytical  results,  the  analytical 
results  meet  the  project  DQOs  and  are  appropriate  for  use  in  the  contamination 
assessment  without  qualification.  The  USAEC  chemistry  branch  reviewed  the  control 
charts  of  all  the  certified  analyses  and  added  data  qualifiers  as  necessary  based  on  their 
findings.  All  added  qualifiers  are  included  in  the  data  tables  used  in  this  report.  The 
review  performed  by  the  chemistry  branch  is  the  primary  determinator  of  data  useability. 
For  the  reader’s  convenience,  these  qualifiers,  and  the  samples  effected,  have  been 
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TABLE  E-l 

REFERENCE  METHODS  FOR  SOIL  AND  AQUEOUS  SAMPLES 

( Page  1  of  2 ) 


USAEC  Method 

USEPA  Method  Equivalent 

Parameter 

Soil 

Aqueous 

Soil 

Aqueous 

Method 

Description 

Priority  Pollutant  Volatile 

LM19 

UM20 

8240 

8240 

GC/MS 

Organic  Compounds 

BTEX 

LO02 

NS 

8020 

NS 

GC/PID 

Priority  Pollutant  Semivolatile 

LM18 

UM18 

8270 

8270 

GC/MS 

Organic  Compounds 

Organochlorine  Pesticides 

LH10 

UH02 

8080 

8080 

GC/ECD 

Explosives 

LW12 

UW32 

8330 

8330 

HPLC 

Total  Petroleum  Hydrocarbons 

NA 

NA 

mod  8015 

mod  8015 

GC/PID 

Total  Analyte  List  Metals 

Aluminum 

JS11 

SS10 

6010 

200.7 

ICP 

Antimony 

JS11 

SS10 

6010 

200.7 

ICP 

Arsenic 

JD19 

SD22 

7060 

206.2 

GFAA 

Barium 

JS11 

SS10 

6010 

200.7 

ICP 

Beryllium 

JS11 

SS10 

6010 

200.7 

ICP 

Cadmium 

JS11 

SS10 

6010 

200.7 

ICP 

Calcium 

JS11 

SS10 

6010 

200.7 

ICP 

Chromium,  total 

JS11 

SS10 

6010 

200.7 

ICP 

Cobalt 

JS11 

SS10 

6010 

200.7 

ICP 

Copper 

JS11 

SS10 

6010 

200.7 

ICP 

Iron 

JS11 

SSIO 

6010 

200.7 

ICP 

Lead 

JS11 

SD20 

6010 

239.2 

ICP/GFAA 

Magnesium 

JS11 

SSIO 

6010 

200.7 

ICP 

Manganese 

JS11 

SSIO 

6010 

200.7 

ICP 

Mercury 

JBOI 

SB01 

7471 

245.1 

Cold  Vapor  A  A 

Nickel 

JS11 

SSIO 

6010 

200.7 

ICP 

Potassium 

JS11 

SSIO 

6010 

200.7 

ICP 

Selenium 

JD15 

SD21 

7740 

270.2 

GFAA 

Silver 

JS11 

SD23 

6010 

200.7 

ICP 

Sodium 

JS11 

SSIO 

6010 

200.7 

ICP 

Thallium 

JS11 

SD09 

6010 

279.2 

ICP/GFAA 

Vanadium 

JS11 

SSIO 

6010 

200.7 

ICP 

Zinc 

JS11 

SSIO 

6010 

200.7 

ICP 
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Parameter 

USAEC  Method 

USEPA  Method  Equivalent 

Method 

Description 

Soil 

Aqueous 

Soil 

Aqueous 

Dioxins/Furans 

NS 

NA 

NS 

8290 

GC/MS  High  Res 

Sulfate  and  Chloride 

NS 

mo 

NS 

300.0 

Ion  Chromatography 

Alkalinity 

NS 

NA 

NS 

310.1 

Titrimetric 

Total  Dissolved  Solids 

NS 

NA 

NS 

106.1 

Gravimetric 

NS  Indicates  analysis  not  scheduled  for  this  matrix. 

NA  Indicates  not  applicable. 

BTEX  -  Benzene,  Toluene,  Ethylbenzene,  and  Xylene 
ICP  -  inductively  coupled  plasma 

GC/MS  -  gas  chromatography/mass  spectroscopy,  Res  is  resolution 

GC  -  gas  chromatography 

IC  -  ion  chromatography 

PID  -  photoionization  detector 

FID  -  flame  ionization  detector 

ECD  -  electron  capture  detector 

HPLC  -  high  pressure  liquid  chromatography 

GFAA  -  graphite  furnace  atomic  absorption 

AA  -  atomic  absorption 

(a)  Arsenic  and  Selenium  will  be  reported  as  uncertified  analytes,  based  on  ICP  quantitation. 


summarized  in  Table  E-2.  Also  included  in  Table  E-2  is  a  discussion  of  the  impact  the 
qualifiers  had  on  the  data.  Montgomery  Watson  chemists  provided  a  secondary  review  of 
the  data  based  on  PARCC  criteria  established  in  DCQAP.  Exceptions  and 
nonconformances  to  the  criteria  established  in  the  DCQAP  are  discussed  in  the  following 
sections  and  presented  in  Table  E-3.  These  exceptions  are  limited  in  nature  and  do  not 
result  in  substantial  qualification  of  data.  The  QC  results  discussed  in  the  following 
sections  are  included  as  attachments  at  the  end  of  this  appendix. 

E.3.0.2.  The  following  section  defines  the  QC  parameters  used  during  data  evaluation 
and  the  objectives  of  each  parameter  defined.  The  results  of  the  data  evaluation  are 
presented  in  Section  E.4  by  analytical  group,  matrix,  and  then  by  each  QC  parameter.  As 
stated  above,  the  tables  that  contain  all  the  QC  data  are  included  at  the  end  of  this 
appendix  as  attachments. 

E.3.1.  Precision 

E.3.1.1.  Precision,  the  reproducibility  of  measurements  under  a  given  set  of  conditions, 
was  evaluated  based  on  the  analysis  of  three  different  types  of  QC  samples:  laboratory 
control  samples  (LCS),  duplicate  field  samples,  and  matrix  spike  and  matrix  spike 
duplicate  (MS/MSD)  samples.  These  three  types  of  QC  samples  are  discussed  below. 

E.3.1.2.  Laboratory  Control  Samples.  Spiked  LCS  samples  and  LCS  duplicate 
samples  are  required  as  part  of  the  USAEC  analytical  program  for  all  methods,  and 
provide  ongoing  information  about  the  performance  of  each  analytical  method  in  a 
standard  matrix.  The  results  of  these  samples  for  both  sampling  events  are  presented  in 
Attachment  E-4.  The  results  of  these  samples  were  compiled  on  control  charts,  which 
were  submitted  to  the  USAEC  chemistry  branch  for  approval  before  sample  results  were 
loaded  into  the  IRDMIS  database.  USAEC  has  reviewed  all  LCS  results  related  to  the 
TEAD  -  N  Phase  II  RFI,  Group  A  Suspected  Releases  SWMUs. 

E.3.1.3.  Duplicate  Field  Samples.  Duplicate  field  samples  were  included  as  part  of  the 
QA/QC  Program  in  order  to  obtain  additional  information  on  sampling  and  analytical 
precision.  The  analysis  of  field  duplicates  provides  an  indication  of  the  overall  precision 
because  measures  field  and  laboratory  precision.  Samples  were  not  qualified  based  on 
the  results  of  these  duplicate  samples  since  the  USEPA  has  no  guidelines  for  this  QC 
parameter.  However,  the  amount  of  heterogeneity  of  the  matrices  is  shown  by  the 
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Flag  Codes:  R  -  Data  is  rejected  and  is  not  useable. 

D  -  Duplicate  analysis. 

R  -  Non-target  compound  analyzed  for  but  not  detected. 

S  -  Non-target  compound  analyzed  for  and  detected.  Also  used  to  flag  TICs. 
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—  Not  applicable 

(a)  For  detailed  information  on  the  comment,  please  refer  to  Section  E.4. 
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TABLE  E-3 

SUMMARY  OF  DATA  EVALUATION  ANOMALIES 
(Page  5  of  8) 
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Silver  J  low  Estimated  due  to  MS/MSD  recovery  nonconformances 

Vanadium  U  -  -  Nondetect  due  to  method  blank  results 

Zinc  J  high  Estimated  due  to  MS/MSD  recovery  and  RPD  nonconformance 
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Barium  J  -  -  Estimated  due  to  MS/MSD  RPD  nonconformances 

Zinc  U  -  -  Nondetect  due  to  method  blank  results 
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TABLE  E-3 

SUMMARY  OF  DATA  EVALUATION  ANOMALIES 
(Page  8  of  8) 
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number  of  times  the  duplicate  results  exceeded  the  project  control  limits.  Attachments  E- 
5a  and  E-5b  detail  the  soil  and  water  field  duplicates  collected  and  the  relative  percent 
differences  (RPDs)  that  were  calculated  for  both  soil  and  water  matrices  (only  samples 
with  concentrations  greater  than  the  CRL  have  RPDs  calculated  for  them).  Also  included 
is  Attachment  E-5c  is  a  summary  of  the  number  of  RPDs  calculated  and  the  frequency 
with  which  RPD  limits  were  exceeded  for  soil  samples.  Attachment  E-5d  provides  a 
summary  of  the  duplicates  collected  during  the  addendum  work  and  the  RPDs  that  were 
calculated. 

E.3.1.4.  Matrix  Spike/Matrix  Spike  Duplicate  Samples.  The  third  type  of  QC  used  to 
evaluate  the  precision  of  the  data  was  the  RPDs  of  the  MS/MSD  samples.  These 
duplicate  results  have  much  less  variability  than  the  field  duplicates;  thus,  they  aid  in 
detecting  any  systematic  problems  in  an  analysis.  These  analyses  also  helped  determine 
how  well  the  target  analytes  could  be  recovered  from  environmental  matrices;  identifying 
whether  there  was  a  matrix  effect.  Attachments  E-6a  and  E-6b  list  the  MS/MSD  spike 
recoveries  and  RPDs  for  the  soil  and  water  samples,  respectively. 

E.3.2.  Accuracy 

E.3.2.1.  Accuracy,  or  the  bias  in  a  measurement  system,  is  measured  by  determining  the 
nearness  of  a  data  set  to  the  true  value.  Accuracy  for  this  project  was  evaluated  based  on 
laboratory  control  samples,  surrogate  compounds,  and  field  samples  spiked  with  target 
compounds  (MS/MSD).  Each  type  of  spiked  sample  provided  different  information 
about  the  accuracy  of  the  measurement  system. 

E.3.2.2.  Laboratory  Control  Samples.  LCSs  were  used  as  the  primary  control  of 
accuracy  in  the  laboratory  system.  As  discussed  in  Section  E.3.1,  laboratory  control 
sample  results  met  project  and  USAEC  requirements. 

E.3.2.3.  Surrogate  Compounds.  Surrogate  compounds  spiked  into  field  samples 
provided  information  of  the  efficiency  of  all  steps  of  the  gas  chromatography  (GC)  and 
gas  chromatography/mass  spectrometer  (GC/MS)  methods  in  recovering  organic 
compounds  from  the  individual  environmental  sample  matrices.  In  the  USAEC 
analytical  program,  surrogate  recoveries  are  not  used  to  determine  if  an  analytical  method 
is  in  control;  instead  they  are  used  to  obtain  information  on  possible  sample  matrix 
effects.  Because  surrogates,  were  spiked  into  every  environmental  sample,  they  were  the 
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primary  tool  used  to  determine  if  the  sample  matrix  was  interfering  with  the  analysis  of 
organic  compounds.  Consequently,  surrogates  will  be  the  primary  tool  for  accuracy 
evaluation  and  data  qualification.  Attachments  E-7a  and  E-7b  detail  the  surrogates 
recoveries  for  soil  and  water  samples.  Surrogates  were  not  incorporated  into  the 
dioxin/furan  analysis;  instead,  internal  standard  were  used  and  evaluated  against  accuracy 
control  limits.  The  dioxin/furan  internal  standard  results  are  included  in 
Attachments  E-7c  and  E-7d. 

E.3.2.4.  Matrix  Spike/Matrix  Spike  Duplicate  Samples.  The  final  type  of  QC  sample 
used  to  assess  accuracy  was  field  samples  spiked  with  target  analytes  (MS/MSD 
samples).  The  laboratory  randomly  selected  five  percent  of  the  field  samples  to  be  spiked 
as  MS/MSD  samples.  These  results  were  used  to  assess  the  effect  of  the  matrix  on 
sample  recovery.  Attachments  E-6a  and  E-6b  provide  the  recoveries  for  all  the  spiking 
compounds  for  each  group  of  analyses. 

E.3.3.  Representativeness 

E.3.3.1.  This  objective  expresses  how  well  data  represent  the  characteristics  of  a 
population,  parameter  variations,  or  environmental  conditions.  Representativeness  was 
evaluated  using  method  blanks,  trip  blanks,  equipment  rinsate  blanks,  and  source  water 
samples. 

E.3.3.2.  Method  Blanks.  One  method  blank  is  run  with  every  USAEC  analytical  lot  to 
provide  a  measure  of  contamination  derived  from  laboratory  equipment  and  reagents. 
USAEC  lots  are  analysis  dependent,  which  means  that  the  same  samples  are  not  always 
grouped  together  for  each  analysis.  The  size  of  the  lot  is  dependent  upon  the  laboratory 
performing  the  analyses,  because  the  size  is  set  by  the  number  of  samples  that  the 
laboratory  can  process  through  the  rate-limiting  step  of  each  method  in  one  24-hour 
period.  USAEC  sets  75  as  the  maximum  number  of  samples  that  may  be  included  in  a 
lot.  Attachment  E-8a  and  E-8b  list  the  method  blanks  that  had  detectable  concentrations 
of  any  analytes  along  with  the  samples  that  were  affected  (based  on  the  Functional 
Guidelines,  affected  samples  are  those  that  require  qualification).  Samples  were  qualified 
as  nondetect  if  they  contained  up  to  five  times  the  concentration  detected  in  the  method 
blank  (this  level  is  increased  to  ten  times  for  the  common  laboratory  contaminants: 
methylene  chloride,  acetone,  toluene,  2-butanone,  or  one  of  the  phthalate  esters. 
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E.3.3.3.  Trip  Blanks.  Trip  blank  samples  were  used  to  assess  representativeness  by 
providing  information  on  possible  VOC  contamination  introduced  during  sample 
handling,  storage,  and  shipment  of  field  samples.  The  trip  blank  samples  were  prepared 
in  the  laboratory  using  organic-free  water.  They  were  shipped  with  sample  containers  to 
the  field  and  stored  with  the  field  samples.  One  trip  blank  was  shipped  with  every  cooler 
of  samples  to  be  analyzed  for  VOCs.  The  trip  blank  samples  were  analyzed  for  VOCs 
only.  Six  trip  blank  samples  were  used  for  this  project,  and  none  had  detectable 
concentrations  of  VOCs.  During  the  addendum  work,  four  trip  blank  samples  were  used 
as  shown  in  Attachment  E-9.  Acetone  was  detected  in  each  blank  and  methylene 
chloride  in  two  of  them. 

E.3.3.4.  Equipment  Rinsate  Blanks.  Equipment  rinsate  blank  samples  provide  a 
measure  of  the  cumulative  contamination  derived  from  the  field  sampling  equipment, 
sample  transit,  storage,  and  analysis.  They  also  are  used  to  determine  the  effectiveness  of 
the  field  decontamination  procedures.  The  equipment  rinsate  blank  samples  were 
collected  after  the  sample  collection  apparatus  was  decontaminated.  Equipment  rinsate 
blank  samples  were  analyzed  for  the  same  parameters  as  the  associated  environmental 
samples.  Attachment  E-10  lists  the  analytical  findings.  Samples  were  qualified  based  on 
the  Functional  Guidelines’  five  and  ten  times  rule  described  above  for  method  blanks. 

E.3.3.5.  Source  Water  Samples.  The  source  water  samples  provided  information  on  the 
water  used  to  decontaminate  the  sample  collection  devices.  Duplicate  source  water 
samples  were  taken  from  TEAD  Depot  Supply  Well  No.  3  (WW-3)  and  analyzed  for  all 
parameters  scheduled  for  the  environmental  field  samples.  These  analyses  were 
performed  prior  to  the  beginning  of  field  work  and  all  detectable  concentrations  of 
analytes  are  listed  in  Attachment  E-l  1.  These  results  were  used  in  conjunction  with  the 
results  of  the  equipment  rinsate  blanks  to  isolate  the  source  of  the  contamination  to 
determine  the  effectiveness  of  the  decontamination  procedures  discussed  in  the 
equipment  rinsate  blank  section  above. 

E.3.4.  Completeness 

E.3.4.0.1.  Completeness  compares  the  amount  of  valid  data  obtained  to  the  amount  that 
was  expected  to  be  obtained  under  optimal  conditions.  Two  completeness  objectives 
were  established  for  this  project:  100  percent  for  all  background  samples  and  90  percent 
for  all  other  types  of  samples. 
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E.3.4.0.2.  The  completeness  evaluation  also  included  method-required  holding  times. 
Compliance  with  this  parameter  is  discussed  in  Section  E.3  for  each  analytical  method. 

E.3.5.  Comparability 

E.3.5.0.1.  The  characteristic  of  comparability  reflects  the  consistency  of  sample 
collection  and  handling  procedures,  analytical  techniques,  and  expression  of  results  in 
units  consistent  with  other  organizations  reporting  similar  data.  No  changes  to  planned 
procedures  were  implemented  that  would  affect  data  comparability.  The  use  of  USAEC 
protocols  assists  in  assuring  all  data  are  comparable. 

E.4  DATA  QUALITY  ASSESSMENT 

E.4.0.1.  This  section  details  the  results  of  the  data  quality  assessment  using  the  PARCC 
criteria  parameter  discussed  in  Section  E.3.  Each  of  the  above  QC  parameters  are 
discussed  below,  where  applicable,  for  each  analytical  method. 

E.4.1.  Volatile  Organic  Compounds. 

E.4. 1.1.  Laboratory  Control  Samples.  The  LCS  results  are  included  in 
Attachment  E-4.  USAEC  has  reviewed  and  approved  all  LCS  results  related  to  the 
TEAD-N  Phase  II  RFI. 

E.4.1.2.  Field  Duplicates.  One  soil  field  duplicate  pair  and  one  water  field  duplicate 
pair  were  collected  and  analyzed  for  VOCs.  None  of  the  duplicate  pair  samples  had 
detectable  concentrations  of  VOC  compounds;  therefore,  the  RPD  could  not  be 
calculated.  During  the  addendum  effort  six  duplicates  were  collected.  However  there 
were  no  detectable  concentrations;  therefore,  RPDs  could  not  be  calculated. 

E.4. 1.3.  One  soil  field  duplicate  pair  was  collected  and  analyzed  for  the  BTEX 
compounds.  Neither  sample  of  the  duplicate  pair  had  detectable  concentrations  of 
BTEX;  therefore,  the  RPD  could  not  be  calculated. 

E.4.1.4.  MS/MSDs.  The  MS/MSD  recovery  and  RPD  results  were  acceptable  for  both 
soil  and  water  samples.  Two  pairs  of  MS/MSD  soil  samples  were  analyzed;  BTEX  by 
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the  GC  method,  and  VOCs  by  the  GC/MS  method.  For  the  addendum,  six  pairs  of 
MS/MSD  soil  samples  were  analyzed  for  VOCs  by  the  GC/MS  method.  These  samples 
were  evaluated  using  the  three  spiking  compounds  shown  in  Attachments  E-5a  and  E-5b. 

E.4.1.5.  Surrogates.  The  analysis  of  VOCs  in  soil  and  water  matrices  employed  three 
surrogate  compounds:  4-bromofluorobenzene,  l,2-dichloroethane-d4,  and  toluene-d8. 
Five  soil  samples  and  16  water  samples  were  analyzed  for  VOCs.  The  surrogate 
recoveries  were  within  the  control  limits  for  all  soil  and  water  samples,  including  the 
addendum  samples. 

E.4.1.6.  Method  Blanks.  A  method  blank  sample  was  analyzed  with  each  lot  of  soil  and 
water  samples  analyzed  for  VOCs.  These  method  blank  samples  had  nondetects  for  all 
VOC  compounds  with  the  following  exceptions. 

•  One  soil  method  blank  sample  (Lot  IUMA)  had  detectable  concentrations  of 
carbon  disulfide  (at  0.001  pg/g)  and  methylene  chloride  (at  0.002  pg/g). 
None  of  the  associated  sample  results  required  qualification  based  on  the 
detection  of  these  compounds  in  the  method  blank  sample. 

•  The  method  blank  sample  for  the  water  lot  GBKA  had  detectable 
concentrations  of  chloroform  and  acetone  of  0.32  pg/L  and  0.98  pg/L, 
respectively.  None  of  the  associated  sample  results  required  qualification 
based  on  these  findings. 

•  The  method  blank  sample  for  the  water  lot  XDRB  had  detectable 
concentrations  of  methylene  chloride  and  acetone  of  4.5  pg/L  and  3.7  pg/L, 
respectively.  None  of  the  associated  sample  results  required  qualification 
based  on  the  detection  of  these  VOC  compounds  in  the  method  blank  sample. 

•  The  method  blank  sample  for  the  water  lot  XDPB  had  detectable 
concentrations  of  chloroform,  methylene  chloride,  and  acetone  (0.43  pg/L, 
8.8  pg/L,  and  10  pg/L,  respectively).  Based  on  these  method  blank  results, 
one  sample,  N- 143-93  DUP,  had  a  concentration  of  chloroform  of  0.70  pg/L 
that  was  qualified  as  nondetect  and  flagged  with  a  U. 
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•  Addendum  soil  lot  YGIB  had  a  method  blank  sample  with  detectable 
concentrations  of  acetone,  methylene  chloride,  and  trichlorofluoromethane 
(0.008  pg/g,  0.004  pg/g,  and  0.010  pg/g  respectively).  None  of  the  associated 
sample  results  required  qualification  based  on  the  detection  of  these  VOC 
compounds  in  the  method  blank  sample. 

•  The  method  blank  samples  for  addendum  soil  lot  YGJB  had  a  detectable 
concentration  of  acetone  at  0.003  pg/g.  None  of  the  associated  sample  results 
required  qualification  based  on  the  detection  of  this  VOC  compound  in  the 
method  blank  sample. 

•  The  method  blank  samples  for  addendum  soil  lot  YGKB  had  a  detectable 
concentration  of  acetone  at  0.008  pg/g.  None  of  the  associated  sample  results 
required  qualification  based  on  the  detection  of  this  VOC  compound  in  the 
method  blank  sample. 

•  The  method  blank  samples  for  addendum  soil  lot  YGLB  had  a  detectable 
concentrations  of  methylene  chloride  and  1,1,2,2-tetrachloroethene  at 
0.005  pg/g  and  0.0006  pg/g,  respectively.  None  of  the  associated  sample 
results  required  qualification  based  on  the  detection  of  these  VOC  compounds 
in  the  method  blank  sample. 

•  Addendum  soil  lot  YGMB  had  a  method  blank  sample  with  detectable 
concentrations  of  acetone,  methylene  chloride,  and  trichlorofluoromethane 
(0.009  pg/g,  0.001  pg/g,  and  0.019  pg/g  respectively).  None  of  the  associated 
sample  results  required  qualification  based  on  the  detection  of  these  VOC 
compounds  in  the  method  blank  sample. 

E.4.1.7.  Trip  Blanks.  Six  trip  blank  samples  were  shipped  with  field  sample  scheduled 
for  the  VOC  analysis  for  soil  and  water.  None  of  the  trip  blank  samples  had  detectable 
concentrations  of  VOCs.  During  the  addendum  work,  four  trip  blank  samples  were 
shipped  with  field  samples  scheduled  for  VOC  analysis.  Acetone  was  detected  in  each 
blank  and  methylene  chloride  in  two  of  them.  This  occurrence  caused  qualification  as 
non-detect  for  these  compounds  in  three  samples  that  were  shipped  with  these  trip  blanks 
(TNEQB-14,  SB-48-002A  at  2  feet  and  SB-42-050B  at  0.5  feet)  .  The  source  of  these 
compounds  is  suspected  to  be  laboratory  contamination. 
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E.4.1.8.  Equipment  Blanks.  Equipment  rinsate  blank  samples  contained  no  detectable 
concentrations  of  VOCs.  One  equipment  rinsate  blank  collected  during  the  addendum 
work  contained  detectable  concentrations  of  chloroform  and  methylene  chloride. 
Samples  collected  prior  to  the  equipment  rinsate  blank  had  no  detectable  concentrations 
of  VOCs  and  the  concentrations  in  the  equipment  rinsate  blank  are  suspected  to  be 
introduced  in  the  laboratory. 

E.4.1.9.  Source  Water.  The  source  water  sample  and  source  water  duplicate  were 
analyzed  for  VOCs.  Of  these,  WW-3  DUP  had  a  reported  concentration  of  0.57  pg/L  of 
1 ,2-dichloroethane.  This  compound  was  not  detected  in  the  original  sample  of  the 
duplicate  pair  and  was  detected  near  the  certified  reporting  limit  of  0.5  pg/L  in  the 
duplicate  sample.  Because  the  source  water  had  very  little  contact  with  the  sample,  this 
low  concentration  of  1,2-dichloroethane  does  not  impose  a  contamination  problem  and 
does  not  affect  the  representativeness  of  the  data. 

E.4.1.10.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  VOCs. 

E.4.2.  Semi-Volatile  Organic  Compounds 

E.4.2.1.  Laboratory  Control  Samples.  The  LCS  results  are  presented  in  Attachment 
E-4.  USAEC  has  reviewed  and  approved  all  LCS  results  related  to  the  TEAD-N  Phase  II 
RFI. 

E.4.2.2.  Field  Duplicates.  Four  soil  field  duplicate  pairs  and  one  water  field  duplicate 
pair  were  collected  and  analyzed  for  SVOCs.  The  field  duplicate  RPD  results  are 
provided  in  Attachments  E-5a  and  E-5b.  Six  compounds  were  detected  with  varying 
frequencies  in  the  soil  field  duplicate  pairs.  RPDs  were  calculated  for  detectable 
concentrations  of  SVOC  compounds  in  soil  samples  as  summarized  in  Attachment  E-5c. 
Fifty  percent  of  the  calculated  RPDs  were  outside  the  control  limits  for  three  SVOC 
compounds  (fluoranthene,  phenanthrene,  and  pyrene)  and  all  of  the  calculated  RPDs  were 
outside  the  control  limits  for  two  compounds  (benzo[k]fluoranthene  and  di-n-butyl 
phthalate).  These  results  could  be  attributed  to  matrix  heterogeneity.  No  SVOCs  were 
detected  in  either  sample  of  the  water  field  duplicate  sample  pair;  therefore,  the  RPD 
could  not  be  calculated.  During  the  addendum  effort  six  duplicates  were  collected. 
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However  there  were  no  detectable  concentrations  of  SVOCs;  therefore,  RPDs  could  not 
be  calculated. 

E.4.2.3.  MS/MSDs.  Two  pair  of  MS/MSD  soil  samples  were  analyzed  by  GC/MS  and 
evaluated  using  the  1 1  spiking  compounds  shown  in  Attachments  E-5a  and  E-5b.  The 
RPDs  for  these  samples  were  acceptable  except  for  three  analytes  in  one  pair  MS/MSD 
(sample  SB-37-007B  at  1.5  feet).  These  three  analytes:  4-chloro-3-methylphenol, 
4-nitrophenol,  and  N-nitroso-di-n-propylamine,  were  qualified  as  estimated  with  a  J  flag 
for  all  detectable  and  non-detectable  concentrations  in  the  field  sample  associated  with 
the  MS/MSD  sample.  The  addendum  soil  MS/MSDs  had  acceptable  RPDs.  The 
MS/MSD  recoveries  for  these  soil  samples  were  all  acceptable  except  for  sample  SB-37- 
007B  at  1.5  feet.  This  sample  had  high  recoveries  of  both  spikes  for  2,4-dinitrotoluene 
and  one  spike  for  4-nitrophenol.  The  sample  had  no  detectable  concentrations  of  these 
compounds,  so  no  qualification  of  the  associated  sample  was  necessary.  The  addendum 
soil  MS/MSD  recoveries  were  acceptable  except  for  one  sample  (SB-45-006A  at  10  feet) 
that  had  high  recoveries  for  both  spikes  of  pentachlorophenol,  one  sample  (SB-48-001A 
Dup  at  4  feet)  that  had  high  recoveries  for  both  spikes  of  phenol,  and  one  sample  (SB-42- 
050A  at  0.5  feet)  that  had  high  recoveries  for  2,4-dinitritoluene,  4-nitrophenol,  and 
phenol.  Two  addendum  MS/MSD  samples  had  one  high  spike  recovery,  each,  for  1,2,4- 
trichlorobenzene  (SB-48-001  B  at  9.5  feet)  and  1,4-dichlorobenzene  (SB-48-001  A  Dup  at 
4  feet).  These  high  spike  recoveries  do  not  impact  the  data;  therefore  no  qualification  is 
necessary. 

E.4.2.4.  Two  pairs  of  MS/MSD  water  samples  were  analyzed  and  evaluated  in  the  same 
manner  as  the  soil  samples.  All  the  RPD  results  were  acceptable.  The  recoveries  were 
acceptable  except  for  the  MS/MSD  pair  associated  with  sample  N- 142-93.  This  sample 
pair  had  high  recoveries  for  both  spikes  of  4-chloro-3-methylphenol  and  a  high  recovery 
of  one  spike  of  pentachlorophenol.  Neither  of  these  analytes  were  detected  in  the 
environmental  sample,  so  no  qualification  is  necessary. 

E.4.2.5.  Surrogates.  All  samples  analyzed  for  SVOCs  in  soil  and  water  matrices  were 
spiked  with  six  surrogate  compounds:  nitrobenzene-d5,  phenol-d5,  2-fluorophenol, 
2,4,6-tribromophenol,  terphenyl-dl4,  and  2-fluorobiphenyl.  Thirty-seven  soil  samples 
and  12  water  samples  were  analyzed  for  SVOCs.  All  soil  samples  had  surrogate 
recoveries  within  the  control  limits  with  two  exceptions.  Samples  SB-42-048A  at 
0.0  feet  and  SB-42-049A  at  0.0  feet  had  no  recovery  of  2,4,6-tribromophenol.  Poor 
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recovery  is  attributed  to  sample  dilution.  The  remaining  surrogate  recoveries  for  this 
samples  were  acceptable;  therefore,  the  data  quality  was  not  affected.  All  12  water 
samples  had  surrogate  recoveries  within  the  control  limits.  Thirty-eight  soil  samples 
were  analyzed  for  SVOCs  during  the  addendum  work.  Five  of  these  samples  had 
surrogate  recoveries  that  were  outside  the  criteria  established  in  the  DCQAP.  The 
samples  effected  include  SB-42-050A  at  0.5  feet,  SB-42-050A  Dup  at  0.5  feet,  SB-42- 
050B  at  1.0  feet,  SB-42-051 A  at  0.5  feet,  and  SB-42-05  IB  at  2.0  feet.  All  the  surrogate 
recoveries  were  high  and  repeated  between  the  duplicates,  illustrating  the  presence  of  a 
matrix  effect.  However,  the  impact  on  the  samples  is  minimal  since  the  recoveries  are  all 
high,  so  no  qualifications  will  be  added. 

E.4.2.6.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  SVOC 
sample  lot.  The  method  blank  samples  with  detectable  concentrations  of  SVOCs  and  the 
resulting  qualifications  of  the  data  are  presented  below  and  are  summarized  in 
Attachments  E-8a  and  E-8b. 


E.4.2.7.  The  soil  method  blank  sample  for  lot  HZZA  had  a  detectable  concentration  of 
di-n-butylphthalate  of  0.12  pg/g.  Sixteen  samples  associated  with  this  analytical  lot  had 
detectable  concentrations  of  di-n-butylphthalate  that  were  affected  by  the  method  blank 
contamination.  These  were  qualified  as  nondetect  and  flagged  with  a  U.  The  affected 
samples  and  corresponding  concentrations  of  di-n-butylphthalate  are  summarized  below. 

Di-n-butylphthalate 

_ Sample _  Concentration  Flag 


SS-37-014  at  0.0  feet 
SS-37-015  at  0.0  feet 
SS-37-016  at  0.0  feet 
SS-37-017  at  0.0  feet 
SS-37-018  at  0.0  feet 
SS-37-019  at  0.0  feet 
SS-37-020  at  0.0  feet 
SS-37-014  DUP  at  0.0  feet 
SB-37-001  A  at  0.0  feet 
SB-37-00  IB  at  1.5  feet 
SB-37-00 1C  at  3.0  feet 
SB-37-002A  at  0.0  feet 
SB-37-002B  at  1.5  feet 
SB-37-002C  at  3.0  feet 
SB-37-003A  at  0.0  feet 
SB-37-003B  at  1.5  feet 


0.58  pg/g  U 

0.10  pg/g  U 

0.86  pg/g  U 

0.95  pg/g  U 

0.22  pg/g  U 

0.37  pg/g  U 

0-21  pg/g  U 

0.29  pg/g  U 

0.35  pg/g  U 

0.38  pg/g  U 

0.25  pg/g  U 

0.10  pg/g  U 

0.38  pg/g  U 

0.43  pg/g  U 

0.43  pg/g  U 

0.10  pg/g  U 
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•  The  method  blank  sample  for  the  soil  lot  IVLA  had  0.32  pg/g  of  bis(2- 
ethylhexyl)phthalate.  None  of  the  associated  samples  had  detectable 
concentrations  of  bis(2-ethylhexyl)phthalate.  Therefore,  none  of  the  sample 
results  required  qualification  based  on  the  method  blank  results. 

•  The  method  blank  samples  for  the  soil  lots  IVWA  and  OEEA  had  detectable 
concentrations  of  diethyl  phthalate  of  0.06  pg/g  and  0.25  pg/g,  respectively. 
None  of  the  sample  results  required  qualification  based  on  the  method  blank 
results. 

•  The  water  lot  GCUA  had  detectable  concentrations  of  bis(2- 

ethylhexyl)phthalate  and  di-n-butylphthalate  (at  6.7  pg/L  and  0.11  pg/L, 
respectively).  None  of  the  sample  results  required  qualification  based  on  the 
method  blank  results. 

•  The  water  lot  IFMA  had  detectable  concentrations  of  bis(2- 

ethylhexyl)phthalate  (1.3  pg/L),  di-n-butylphthalate  (0.05  pg/L), 
butylbenzylphthalate  (0.13  pg/L),  and  phenol  (0.37  pg/L).  None  of  the 
associated  sample  results  required  qualification  based  on  these  method  blank 
concentrations. 

•  The  water  lot  IFTA  had  detectable  concentrations  of  bis(2- 

ethylhexyl)phthalate  and  phenol  at  5.4  pg/L  and  1.83  pg/L,  respectively. 
None  of  the  associated  sample  results  required  qualification  based  on  the 
method  blank  results. 

•  The  water  lot  WDFB  had  a  detectable  concentration  of  1,2-epoxycyclohexane 
at  1 .0  pg/L.  None  of  the  associated  samples  had  detectable  concentrations  of 
1,2-epoxycyclohexane;  therefore,  no  qualification  was  required. 

•  The  water  lot  WDHA  had  a  detectable  concentration  of  phenol  at  0.46  pg/L. 
None  of  the  associated  sample  results  required  qualification  based  on  the 
detection  of  phenol  in  the  method  blank  sample. 
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•  The  method  blank  samples  for  the  soil  addendum  lots  OELB,  OEOB,  and 
OEPB  had  detectable  concentrations  of  bis(2-ethylhexyl)phthalate  of 
0.08  pg/g,  0.14  |ig/g,  and  0.04  pg/g,  respectively.  None  of  the  sample  results 
required  qualification  based  on  the  method  blank  results. 

•  The  method  blank  sample  for  the  soil  addendum  lot  OEKB  had  detectable 
concentrations  of  bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  of 
0.11  pg/g  and  0.03  pg/g,  respectively.  None  of  the  sample  results  required 
qualification  based  on  the  method  blank  results. 

•  The  method  blank  sample  for  the  soil  addendum  lot  OEMB  had  detectable 
concentrations  of  bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  of 
0.04  pg/g  and  0.02  pg/g,  respectively.  None  of  the  sample  results  required 
qualification  based  on  the  method  blank  results. 

E.4.2.7.  Equipment  Blanks.  Neither  the  equipment  rinsate  blank  samples  nor  the 
source  water  duplicate  pair  contained  detectable  concentrations  of  SVOCs.  The 
addendum  equipment  rinsate  blank  samples  had  no  detectable  concentrations  of  SVOCs. 

E.4.2.8.  Source  Water.  The  source  water  sample  and  duplicate  sample  were  analyzed 
for  SVOCs.  No  SVOC  compounds  were  detected  in  either  sample. 

E.4.2.9.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  SVOCs. 

E.4.3.  Organochlorine  Pesticides 

E.4.3.1.  Laboratory  Control  Samples.  The  LCS  results  are  presented  in  Attachment 
E-4.  USAEC  has  reviewed  and  approved  all  LCS  results  related  to  the  TEAD-N  Phase  II 
RFI. 

E.4.3.2.  Field  Duplicates.  Three  soil  field  duplicate  pairs  and  one  water  field  duplicate 
pair  were  collected  and  analyzed  for  OCPs.  RPDs  were  calculated  for  the  compounds 
detected  in  the  soil  samples  as  summarized  in  Attachment  E-5a.  All  calculated  RPDs 
were  within  the  control  limits,  indicating  acceptable  sampling  and  analytical  precision. 
No  OCP  compounds  were  detected  in  either  sample  of  the  water  field  duplicate  sample 
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pair;  therefore,  the  RPD  was  not  calculated.  Six  duplicate  samples  were  collected  as  part 
of  the  addendum  work.  However,  there  were  no  detectable  concentrations,  so  RPDs  were 
not  calculated. 

E.4.3.3.  MS/MSDs.  Three  pairs  of  MS/MSD  soil  samples  were  analyzed  by  GC  and 
evaluated  using  the  10  spiking  compounds  shown  in  Attachments  E-6a  and  E-6b.  The 
RPDs  for  these  samples  were  all  acceptable.  The  recoveries  for  all  spiking  compounds 
were  also  acceptable  with  the  exception  of  isodrin  in  every  pair  of  spiked  samples.  In 
every  instance,  both  recoveries  were  low  by  17  to  27  percentage  points,  which  could 
indicate  a  matrix  effect.  The  detectable  and  nondetectable  concentrations  for  these 
analytes  are  qualified  as  estimated  with  low  bias  and  flagged  with  a  J.  The  laboratory 
should  consider  establishing  new  control  limits  if  this  low  recovery  is  persistent  across 
projects.  The  five  MS/MSD  samples  collected  and  analyzed  as  part  of  the  addendum 
work  had  acceptable  recoveries  and  RPDs. 

E.4.3.4.  One  pair  of  MS/MSD  water  samples  was  analyzed  and  evaluated  in  the  same 
manner  as  the  soil  samples.  The  RPD  for  this  pair  was  acceptable.  The  recoveries  for  all 
analytes  except  isodrin  were  acceptable.  The  isodrin  problem  is  similar  to  that  described 
for  soil;  in  which  recoveries  low.  The  detected  and  nondetectable  concentrations  for  this 
analyte  will  be  qualified  as  estimated  with  low  bias  and  flagged  with  a  J. 

E.4.3.5.  Surrogates.  The  analysis  of  OCPs  in  soil  and  water  matrices  employed  two 
surrogate  compounds:  decachlorobiphenyl  (the  primary  surrogate  compound)  and 
tetrachloro-m-xylene  (the  secondary  surrogate  compound).  Tetrachloro-m-xylene 
recoveries  were  evaluated  only  in  the  instance  that  the  primary  surrogate  recovery  was 
outside  the  control  limits.  Forty  soil  samples  and  1 1  water  samples  were  analyzed  for 
OCPs.  The  primary  surrogate,  decachlorobiphenyl,  had  recoveries  outside  the  control 
limits  in  three  soil  samples.  Two  of  these  samples  also  had  secondary  surrogate 
recoveries  outside  the  control  limits.  These  samples  and  the  associated  surrogate 
recoveries  and  control  limits  are  summarized  below: 


Sample 

Surrogate  Compound 

%  Recovery 

Limits 

SB-34-007A  at  0.0  ft 

Decachlorobiphenyl 

16 

32-156 

T  etrachloro-m-xy  lenes 

64 

67-119 

SB-34-007B  at  1.5  ft 

Decachlorobiphenyl 

21 

32-156 

T  etrachloro-m-xy  lenes 

66 

67-119 

SB-34-007C  at  3.0  ft 

Decachlorobiphenyl 

19 

32-156 

T  etrachloro-m-xy  lenes 

70 

67-119 

E.4.3.6.  Because  sample  SB-34-007C  had  an  acceptable  secondary  surrogate  recovery, 
the  OCP  results  for  this  sample  are  not  affected  by  the  low  recovery  of  the  primary 
surrogate.  Samples  SB-34-007 A  at  0.0  feet  and  SB-34-007B  at  1.5  feet  had  low 
recoveries  of  both  the  primary  and  secondary  surrogate  indicating  a  low  response  and  a 
negative  bias  of  the  associated  data.  As  a  result,  the  detectable  and  nondetectable  OCP 
results  for  samples  SB-34-007A  at  0.0  feet  and  SB-34-007B  at  1.5  feet  are  qualified  as 
estimated  with  a  low  bias  and  flagged  with  a  J.  All  water  samples  analyzed  for  OCPs  had 
acceptable  surrogate  recoveries.  All  primary  and  secondary  surrogates  had  acceptable 
recoveries  for  the  addendum  work. 

E.4.3.7.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  lot  of  soil 
and  water  samples  analyzed  for  OCPs.  One  soil  method  blank  sample  had  detectable 
concentrations  of  alpha-chlordane  and  gamma-chlordane  (at  0.001  |ig/g  and  0.003  (ig/g, 
respectively).  None  of  the  associated  field  samples  had  detectable  concentrations  of 
these  OCP  compounds.  Therefore,  the  data  were  not  affected  and  qualification  was  not 
necessary.  None  of  the  water  method  blank  samples  had  detectable  concentrations  of 
OCP  compounds.  Four  lots  of  samples  during  the  addendum  work  had  detectable 
concentrations  of  aldrin,  dieldrin,  endosulfan  A,  endrin,  and  heptachlor.  None  of  the  soil 
samples  had  detectable  concentrations  of  these  compounds,  so  no  qualifications  were 
needed. 

E.4.3.8.  Equipment  Blanks.  Neither  the  equipment  rinsate  blank  samples,  nor  the 
source  water  duplicate  pair  contained  detectable  concentrations  of  OCP  compounds. 
None  of  the  equipment  rinsate  blanks  collected  during  the  addendum  had  detectable 
concentrations  of  OCP  compounds. 
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E.4.3.9.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  OCPs  with  two  exceptions: 
The  soil  samples  SB-34-007A  at  0.0  feet  and  SB-34-004C  at  3.0  feet  were  extracted  one 
and  two  days  beyond  the  holding  time,  respectively.  The  associated  data  were  flagged 
appropriately  by  the  USAEC  chemistry  branch  to  reflect  the  missed  holding  times.  These 
data  are  qualified  as  estimated  and  possibly  negatively  biased.  All  sample  holding  times 
were  met  during  the  addendum  work. 

E.4.4.  Dioxin/Furans 

E.4.4.1.  Laboratory  Control  Samples.  The  LCS  results  are  presented  in  Attachment 
E-4.  USAEC  has  reviewed  and  approved  all  LCS  results  related  to  the  TEAD-N  Phase  II 
RFI. 

E.4.4.2.  Field  Duplicates.  Three  soil  field  duplicate  pairs  were  collected  and  analyzed 
for  dioxins  and  furans.  RPDs  were  calculated  for  the  compounds  detected  in  the  soil 
samples;  these  results  are  summarized  in  Attachment  E-5a.  The  field  duplicate  results  are 
summarized  below: 

E.4.4.3.  Sample  SB-37-006A  at  0.0  feet  had  detectable  concentrations  of  24  dioxin  and 
furan  parameters  in  both  samples  of  the  duplicate  pair.  The  calculated  RPDs  were  within 
the  control  limits  for  all  parameters  with  three  exceptions.  The  RPDs  for  total 
tetrachlorodibenzofurans  (TCDFs,)  2,3,7,8-TCDF,  and  total  pentachlorodibenzofurans 
(PCDFs)  were  58  percent,  73  percent,  and  67  percent,  respectively.  These  results  are 
attributed  to  matrix  heterogeneity  and  do  not  affect  the  data  quality. 

E.4.4.4.  Sample  SB-37-006C  at  3.0  feet  had  detectable  concentrations  of  14  dioxin  and 
furan  parameters  in  both  samples  of  the  duplicate  pair.  The  calculated  RPDs  were  within 
the  control  limit  of  50  percent  for  all  parameters  with  exceptions  summarized  below: 


Parameter 

RPD  (%) 

Control  Limit  (%) 

Total  TCDFs 

164 

50 

Total  HXCDFs 

137 

50 

Total  HPCDFs 

65 

50 

1 ,2,3,4,6,7,8-HPCDF 

61 

50 

1 ,2,3,4,7,8,9-HPCDF 

88 

50 

Total  TCDD 

187 

50 
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Total  HXCDDs 

81 

50 

1, 2,3,4, 7,8-HXCDD 

107 

50 

1,2,3,6,7,8-HXCDD 

101 

50 

1,2,3,7,8,9-HXCDD 

120 

50 

Total  HPCDDs 

54 

50 

1,2,3,4,6,7,8-HPCDD 

56 

50 

These  results  are  attributed  to  matrix  heterogeneity  and  do  not  impact  the  data  quality. 
The  one  duplicate  collected  during  the  addendum  work  for  dioxin/furans  could  not  have 
RPDs  calculated  since  the  duplicate  had  no  detectable  concentrations. 

E.4.4.5.  MS/MSDs.  MS/MSD  samples  were  not  required  for  evaluation. 

E.4.4.6.  Internal  Standards.  The  dioxin  and  furan  samples  were  not  spiked  with 
surrogate  compounds;  therefore,  the  internal  standards,  which  function  similarly  to 
surrogates,  were  used  for  evaluation.  The  internal  standard  employed  for  this  evaluation 
was  C13-2,3,7,8-TCDD.  The  internal  standard  recovery  results  are  provided  in 
Attachments  E-7c  and  E-7d.  All  recoveries  were  within  the  established  control  limits, 
indicating  acceptable  accuracy.  All  internal  standards  for  the  addendum  work  were 
within  the  acceptable  ranges. 

E.4.4.7.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  lot  of  soil 
and  water  dioxin/furan  samples.  None  of  the  method  blank  samples  had  detectable 
concentrations  of  dioxin/furan  compounds.  There  were  no  detectable  concentrations  of 
dioxins/furans  in  method  blanks  for  the  addendum  work,  either. 

E.4.4.8.  Equipment  Rinsate  Blanks.  Equipment  rinsate  blank  samples  had  no 
detectable  concentrations  of  dioxins  or  furans  for  the  1993  effort  or  the  addendum  work. 

E.4.4.9.  Source  Water.  The  source  water  sample  and  its  duplicate  were  analyzed  for 
dioxins  and  furans.  No  dioxin  and  furan  compounds  were  detected  in  either  sample. 

E.4.4.10.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil,  water,  and  addendum  samples  analyzed  for  dioxin/furans. 

E.4.5.  Explosives 


E-34 


E.4.5.1.  Laboratory  Control  Samples.  The  LCS  results  are  presented  in 
Attachment  E-4.  USAEC  has  reviewed  and  approved  all  LCS  results  related  to  the 
TEAD-N  Phase  II RFI. 

E.4.5.2.  Field  Duplicates.  Eleven  soil  field  duplicate  pairs  and  one  water  field  duplicate 
pair  were  collected  and  analyzed  for  explosives.  None  of  these  samples  had  detectable 
concentrations  of  explosives  compounds.  Therefore,  the  RPDs  could  not  be  calculated. 
One  soil  duplicate  was  collected  for  the  addendum  work,  but  no  detectable 
concentrations  were  reported,  so  no  RPDs  were  calculated. 

E.4.5.3.  MS/MSDs.  Nine  pairs  of  MS/MSD  soil  samples  were  analyzed  by  high 
performance  liquid  chromatography  (HPLC)  and  evaluated  using  the  four  spiking 
compounds  listed  in  Attachments  4-1  and  4-2.  All  RPDs  were  acceptable.  The 
recoveries  were  acceptable  in  all  nine  pairs  with  the  exception  of  one  spike  of  2,4,6-TNT 
in  sample  SB-42-015D  at  77.0  feet.  This  sample’s  2,4,6-TNT  recovery  was  71  percent 
while  the  lower  recovery  limit  is  72  percent.  The  nondetect  result  will  be  qualified  as 
estimated  and  biased  low  using  the  J  flag.  Two  soil  MS/MSD  samples  were  analyzed  for 
the  addendum  work  and  both  had  acceptable  recoveries  and  RPDs. 

E.4.5.4.  Three  pairs  of  MS/MSD  water  samples  were  analyzed  and  evaluated  in  the  same 

\ 

manner  as  the  soil  samples.  All  the  RPDs  were  acceptable.  The  recoveries  were 
acceptable  for  every  spike  compared  except  2,4-DNT  in  sample  SW-21-001.  The  2,4- 
DNT  spike  had  a  high  recovery  of  102.6  percent,  while  the  upper  limit  was  98.2  percent. 
There  was  no  detectable  concentration  for  2,4-DNT  in  this  sample,  so  no  qualification  is 
necessary. 

E.4.5.5.  Surrogates.  No  surrogates  were  utilized  for  the  analysis  of  explosives  in  soil. 
The  analysis  of  explosives  in  the  water  matrix  employed  one  surrogate  compound:  3,4- 
DNT.  Fourteen  water  samples  were  analyzed  for  explosives.  The  recoveries  of  3,4-DNT 
were  within  the  control  limits  for  all  water  samples. 

E.4.5.6.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  soil  and 
water  lot  analyzed  for  explosives.  The  method  blank  sample  for  the  soil  lot  NCBA  had  a 
detectable  concentrations  of  1,3-DNB  at  0.081  pg/g.  None  of  the  associated  samples  had 
detectable  concentrations  of  explosives  compounds;  therefore,  qualification  of  the 
sample  data  was  not  required.  The  method  blank  samples  for  two  water  lots  had 
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detectable  concentrations  of  explosive  compounds.  Lot  THAA  had  concentrations  of 
1,3-DNB  (at  0.005  pg/L)  and  lot  THAB  had  concentrations  of  1,3 -dinitrobenzene  and 
1,3,5-TNB  (at  0.056  pg/L  and  0.092  pg/L,  respectively).  None  of  the  associated  samples 
had  detectable  concentrations  of  these  explosives  compounds;  therefore,  qualification  of 
the  data  was  not  required.  None  of  the  method  blanks  for  the  addendum  work  had 
detectable  concentrations  of  target  analytes. 

E.4.5.7.  Equipment  Rinsate  Blanks.  Neither  the  equipment  rinsate  blank  samples  nor 
the  source  water  duplicate  pair  had  detectable  concentrations  of  explosives.  The 
equipment  rinsate  blanks  for  addendum  had  no  detectable  concentrations  of  target 
analytes. 

E.4.5.8.  Source  Water  The  source  water  sample  and  its  duplicate  were  analyzed  for 
explosives.  No  explosive  compounds  were  detected  in  either  sample. 

E.4.5.9.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  explosives,  with  one 
exception.  The  soil  sample  SB-42-0 18A  at  0.0  feet  was  extracted  22  days  beyond  the 
holding  time.  The  associated  data  have  been  flagged  appropriately  by  the  USAEC 
chemistry  branch  to  reflect  the  missed  holding  times.  These  data  are  qualified  as 
rejected,  and  should  be  used  for  qualitative  purposes  only.  All  explosive  holding  times 
for  the  addendum  were  met. 

E.4.6.  Total  Petroleum  Hydrocarbons  (TPH)  as  Gas  and  Diesel 

E.4.6.1.  LCSs.  The  LCS  results  are  presented  in  Attachments  E-4.  USAEC  has 
reviewed  and  approved  all  LCS  results  related  to  the  TEAD-N  Phase  II  RFI. 

E.4.6.2.  Field  Duplicates.  Field  duplicate  pairs  were  not  collected  for  TPH  as  gas  and 
diesel  due  to  the  small  number  of  samples  analyzed  for  this  parameter;  therefore, 
sampling  and  analytical  precision  was  not  assessed  for  the  TPH  analysis  using  this  type 
of  QC  sample.  Five  duplicate  pairs  were  collected  and  analyzed  during  the  addendum 
work  but  no  detectable  concentrations  were  reported.  Therefore;  no  RPDs  were 
calculated. 
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E.4.6.3.  MS/MSDs.  MS/MSD  samples  were  not  required.  Four  MS/MSD  soil  samples 
were  collected  and  analyzed  by  GC  during  the  addendum  work.  The  spiking  compounds 
utilized  were  gas  and  diesel  depending  on  which  hydrocarbon  was  being  quantitated.  The 
recoveries  and  RPDs  were  acceptable  for  all  four  samples. 

E.4.6.4.  Surrogates.  The  analysis  of  TPH  as  gas  and  TPH  as  diesel  in  soil  and  water 
matrices  employed  one  surrogate  compound,  pentacosane.  Four  soil  samples  and  one 
water  sample  were  analyzed.  The  recoveries  of  pentacosane  were  within  the  control 
limits  for  all  soil  and  water  samples.  The  surrogate  recoveries  for  all  the  addendum 
samples  were  acceptable. 

E.4.6.5.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  lot  of  soil 
and  water  samples  analyzed  for  TPH  as  gas  and  diesel.  None  of  the  method  blank 
samples  had  detectable  concentrations  of  TPH.  Nor  did  any  of  the  addendum  method 
blanks  have  detectable  concentrations  of  TPH  as  gas  or  diesel. 

E.4.6.6.  Equipment  Rinsate  Blanks.  Equipment  rinsate  blank  samples  has  no 
detectable  concentrations  of  TPH  as  gas  or  diesel.  Addendum  equipment  rinsate  blank 
samples  has  no  detectable  concentrations  of  TPH  as  gas  or  diesel. 

E.4.6.7.  Source  Water.  The  source  water  sample  and  its  duplicate  were  analyzed  for 
TPH  as  gas  and  diesel.  No  TPH  compounds  were  detected  in  either  sample. 

E.4.6.8.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  TPH  as  gas  and  diesel.  The 
TPH  holding  times  were  met  for  the  addendum  work,  also. 

E.4.7.  Metals 

E.4.7.1.  LCSs.  The  LCS  results  are  presented  in  Attachment  E-4.  USAEC  has  reviewed 
and  approved  all  LCS  results  related  to  the  TEAD-N  Phase  II  RFI. 

E.4.7.2.  Field  Duplicates.  Twenty  soil  field  duplicate  pairs  and  one  water  field 
duplicate  pair  were  collected  and  analyzed  for  metals.  RPDs  were  calculated  for  soil 
samples  as  summarized  in  Attachment  3-3.  RPDs  were  calculated  from  0  to  20  times  for 
the  metal  analytes,  depending  on  the  frequency  of  detectable  concentrations  in  the  field 
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duplicate  samples.  The  percentages  of  calculated  RPDs  that  exceeded  the  control  limit 
range  from  11  percent  for  cobalt  to  100  percent  for  selenium  and  mercury,  as  shown  on 
Attachment  E-5c.  These  percentages  give  an  indication  of  the  degree  of  heterogeneity  for 
each  analyte.  The  metals  with  the  highest  percentage  of  RPDs  that  exceeded  control 
limits  are  listed  below: 

•  Selenium  ( 1 00  percent) 

•  Mercury  (100  percent) 

•  Aluminum  (65  percent) 

•  Potassium  (65  percent) 

•  Iron  (60  percent) 

•  Chromium  (53  percent) 

E.4.7.3.  The  calculated  RPDs  for  the  water  field  duplicate  pair  exceeded  the  control  limit 
for  selenium  with  an  RPD  of  27  percent.  This  result  has  no  effect  on  the  data  quality. 
During  the  addendum  work  five  duplicate  samples  were  collected  and  analyzed  with 
results  similar  to  those  indicated  above.  The  majority  of  the  RPDs  exceeded  the 
acceptance  limit  indicating  large  amounts  of  matrix  heterogeneity. 

E.4.7.4.  MS/MSDs.  Arsenic  and  selenium  were  analyzed  by  graphite  furnace  atomic 
absorption  (GFAA)  in  soil.  These  two  metals  plus  lead  and  thallium  were  analyzed  by 
GFAA  in  water  samples  (the  results  are  discussed  below  following  the  soil  discussion). 
There  were  17  pair  of  MS/MSD  soil  GFAA  samples.  The  samples  were  spiked  with 
arsenic  and  selenium  and  the  resulting  recoveries  and  RPDs  are  shown  in 
Attachments  E-5a  and  E-5b.  The  selenium  soil  RPDs  all  were  acceptable. 

E.4.7.5.  The  arsenic  soil  RPD  results  all  were  acceptable  except  for  two  cases.  In 
sample  SB-BK-012B  (at  3.0  feet),  the  RPD  was  28  percent  while  the  limit  is  24  percent. 
Sample  SB-42-0 17E  (at  92.0  feet)  had  a  84  percent  RPD  (24  percent  limit).  Both  of  these 
samples  had  detectable  concentrations  of  arsenic,  which  will  be  qualified  as  estimated 
using  a  J. 

E.4.7.6.  The  arsenic  soil  recoveries  were  acceptable  except  in  nine  instances.  For  three 
samples  both  spikes  were  high;  samples  affected  include  SB-20-018  at  0  feet,  SB-20-001 
at  0  feet,  and  SB-42-028A  at  0  feet.  The  other  six  samples  had  one  of  the  two  spikes 
outside  the  acceptance  limits.  The  samples  whose  recoveries  exceeded  the  120  percent 
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limit  include:  SB-20-001B  at  1.5  feet,  SB-20-016A  at  0  feet,  and  SB-20-016B  at  1.5  feet. 
All  these  samples  had  detectable  concentrations  of  arsenic  which  were  qualified  as 
estimated  (biased  high)  and  flagged  with  a  J.  The  remaining  three  had  the  low 
recoveries,  below  the  72  percent  recovery  limit  including:  SB-BK-012B  at  3.0  feet, 
SB-42-017E  at  92.0  feet,  and  SB-42-033ADUP  at  0.0  feet.  These  samples  also  had 
detectable  concentrations  of  arsenic,  but  will  require  qualification  as  estimated  and  biased 
low  using  a  J. 


E.4.7.7.  The  selenium  soil  recoveries  for  this  project  were  very  poor,  which  is  not 
unusual  for  selenium  because  it  is  historically  difficult  to  recover.  Selenium  recoveries 
were  low  (below  the  71  percent  limit,  with  ranges  of  recovery  from  18.5  percent  to 
68.4  percent)  in  16  of  the  17  MS/MSD  samples.  In  15  cases,  both  spikes  were  outside  the 
acceptance  limits;  in  the  remaining  instance  only  one  spike  was  low.  The  following 
samples  will  be  qualified  as  estimated  and  biased  low  for  both  detectable  and  non 
detectable  concentrations  of  selenium  using  a  J  flag. 


SB-BK-012B  at  3.0  feet 
SB-20-002 A  at  0.0  feet 
SB-20-00  IB  at  1.5  feet 
SB-42-017E  at  92.0  feet 
SB-42-033ADUP  at  0.0  feet 
SB-BK-013A  at  0.0  feet 


SB-42-022B  at  3.0  feet 
SB-20-018  at  0.0  feet 
SB-20-0 16A  at  0.0  feet 
SB-42-028A  at  0.0  feet 
SB-42-037ADUP  at  0.0  feet 


SB-34-003C  at  11.0  feet 
SB-20-001  A  at  0.0  feet 
SB-20-0 16B  at  1.5  feet 
SB-42-028B  at  3.0  feet 
SB-42-044B  at  5.0  feet 


E.4.7.8.  The  selenium  analysis  is  another  instance  where  the  laboratory  should  consider 
re-evaluating  the  acceptance  criteria  to  match  historical  recovery  data.  The  addendum 
work  included  four  MS/MSD  samples  that  had  results  similar  to  those  described  above. 
Selenium  was  consistently  low  and  arsenic  high  in  both  spikes  of  one  sample  (SB-42- 
050A  at  0.5  feet)  and  low  in  one  spike  of  another  (SB-48-002B).  The  RPDs  were  all 
acceptable  except  for  arsenic  in  sample  SB-42-050A  at  0.5  feet  which  was  high.  The 
results  of  the  qualifications  based  on  this  analysis  are  detailed  in  Table  E-3. 


E.4.7.9.  One  MS/MSD  water  sample  was  analyzed  for  the  four  GFAA  metals.  All  four 
metals  (arsenic,  lead,  selenium,  and  thallium)  had  acceptable  RPDs.  Thallium  was  the 
only  metal  of  the  four  that  had  unacceptable  recoveries.  Two  thallium  recoveries  were 
below  the  74  percent  lower  recovery  limit  (recoveries  were  both  51  percent).  The  spiked 
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sample  (SW-21-001)  had  no  detectable  concentration  of  thallium  and  is  qualified  as 
estimated  with  low  bias  using  a  J  flag. 

E.4.7.10.  Mercury  was  analyzed  by  cold  vapor  atomic  absorption  (CVAA)  in  both  soil 
and  water  matrices.  Mercury  was  spiked  into  17  soil  samples  and  one  water  sample  to 
evaluate  the  analyte  recovery  from  these  matrices. 

E.4.7.11.  For  the  seventeen  mercury  soil  samples,  the  RPDs  were  acceptable  except  for 
one  in  sample  SB-42-028A  at  0  feet.  The  maximum  acceptable  RPD  limit  is  21  and  this 
sample  had  a  28  percent  recovery.  The  sample  had  no  detectable  concentration,  so  no 
qualification  is  necessary.  The  mercury  RPDs  for  the  four  addendum  MS/MSDs  were  all 
acceptable. 

E.4.7.12.  The  recoveries  were  all  acceptable  for  all  samples  except  two.  One  sample, 
SD-2 1-001  at  0.0  feet,  had  both  spikes  below  the  lower  limit  of  83  percent.  The  other 
sample,  SB-BK-011A  at  0.0  feet  had  one  spike  below  the  lower  limit.  Both  of  these 
samples  had  no  detectable  concentrations  of  mercury  and  have  been  qualified  as 
estimated  with  low  bias  using  a  J  flag.  One  of  the  four  addendum  MS/MSDs  had 
unacceptable  recoveries.  Sample  SB-42-050A  at  0.5  feet  had  low  recoveries  for  both 
spikes;  mercury  was  not  detected  in  this  sample  and  will  be  qualified  as  estimated  with 
low  bias  using  a  J  flag. 

E.4.7.13.  The  one  water  MS/MSD  had  acceptable  RPD  and  recovery  percentages  for 
mercury. 

E.4.7.14.  The  13  remaining  metals  (antimony,  barium,  beryllium,  cadmium,  chromium, 
cobalt,  copper,  lead,  nickel,  silver,  thallium,  vanadium,  and  zinc)  were  analyzed  by 
inductively  coupled  plasma  atomic  absorption  (ICP).  The  ICP  metals  in  water  were 
antimony,  barium,  beryllium,  cadmium,  chromium,  cobalt,  copper,  nickel,  silver, 
vanadium,  and  zinc. 

E.4.7.15.  There  were  16  pair  of  MS/MSD  soil  ICP  samples.  These  samples  were  spiked 
with  all  the  target  metals  and  the  resulting  recoveries  and  RPDs  are  shown  in 
Attachments  E-5a  and  E-5b. 
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E.4.7.16.  There  were  seven  metals  in  five  samples  that  had  RPDs  above  the  maximum 
limit.  The  samples  corresponding  metals  are  listed  below  (four  addendum  samples  are 
also  included). 

•  SB-42-042B  at  5.0  feet  had  a  31  percent  RPD  for  chromium.  The  maximum 
acceptable  limit  is  15  percent. 

•  SB-42-044A  at  0.0  feet  had  a  30  percent  RDP  for  antimony.  The  maximum 
acceptable  limit  is  15  percent. 

•  SB-42 -034B  at  5.0  feet  had  four  metals  with  unacceptable  RPDs.  These  were 
barium  with  an  RPD  of  33  percent  (the  limit  is  10  percent),  chromium  with  an 
RPD  of  41  percent  (the  limit  is  15  percent),  lead  with  an  RPD  of  22  (the  limit 
is  15  percent),  and  nickel  with  an  RPD  of  15  (the  limit  is  14  percent). 

•  SB-20-002B  at  1.5  feet  had  a  15  percent  RPD  for  vanadium.  The  maximum 
acceptable  limit  is  9  percent. 

•  SB-20-0 16A  at  0  feet  had  four  metals  with  unacceptable  RPDs.  These  were 
barium  with  an  RPD  of  34  percent  (the  limit  is  10  percent),  copper  with  an 
RPD  of  16  percent  (the  limit  is  12  percent),  lead  with  an  RPD  of  19  (the  limit 
is  15  percent),  and  zinc  with  an  RPD  of  28  (the  limit  is  18  percent). 

•  Addendum  sample  SB -45 -006 A  at  10  feet  had  one  metal  with  a  high  RPD. 
Barium  had  an  RPD  of  16  percent  while  the  upper  limit  is  10. 

•  Addendum  sample  SB-48-002B  at  10  feet  had  two  metals  with  high  RPDs. 
These  metals  were  barium  and  chromium.  Barium  was  19  percent  while 
chromium  was  27,  the  upper  limits  were  10  and  15  respectively. 

•  Addendum  sample  SB-42-050A  at  0.5  feet  appears  to  have  had  extreme 
matrix  effects  or  large  laboratory  spiking  errors.  Five  metal  had  very  high 
RPDs,  these  metals  and  their  respective  RPDs  and  limits  (listed  in  that  order) 
are:  barium,  73/10;  chromium,  21/15;  lead,  59/15;  nickel,  16/14;  and  zinc, 
63/18. 
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E.4.7.17.  The  detectable  and  non  detectable  concentrations  in  each  associated 
environmental  sample  for  each  of  these  analytes  in  these  samples  will  be  qualified  as 
estimated  with  a  J  flag. 

E.4.7.18.  The  soil  MS/MSD  had  acceptable  recoveries  for  all  analytes  except  for  eight 
metals  in  13  samples.  These  nonconformances  are  described  below  (four  addendum 
samples  are  also  included). 

•  SB-42-01 8 ADUP  at  0.0  feet  had  a  single  high  recovery  for  barium.  The 
recovery  was  106.3  percent  while  the  limits  were  86-106  percent. 

•  SB-42-02 1BDUP  at  4.0  feet  had  a  single  high  recovery  for  barium.  The 
recovery  was  109  percent  while  the  limits  were  86-106  percent. 

•  SB-42-028A  at  0.0  feet  had  both  of  the  antimony  spikes  lower  than  acceptable 
limits  of  79-109  percent  (76  percent  and  77  percent). 

•  SB-42-028B  at  3.0  feet  had  a  single  low  recovery  for  cobalt  at  85  percent 
(limits  are  85-105  percent)  and  a  single  low  recovery  for  vanadium  at  86 
percent  (limits  are  87-105). 

•  SB-42-042B  at  5.0  feet  had  two  low  recoveries  for  antimony  both  at 
77  percent  (limits  are  79-109  percent)  and  a  single  high  recovery  for 
chromium  at  120  percent  (limits  are  79-109  percent). 

•  SB-42-044A  at  0.0  feet  had  both  antimony  and  both  barium  spikes  outside  the 
acceptable  ranges.  The  two  antimony  spikes  were  both  low  at  40  percent  and 
53  percent  while  the  limits  are  79-109  percent.  The  barium  spikes  were  both 
high  at  1 17  percent  and  1 13  percent  while  the  limits  were  86-106  percent. 

•  SB-42-034B  at  5.0  feet  had  three  individual  metals  with  one  spike  outside  the 
acceptance  limits.  Barium  had  one  low  spike  recovery  at  74  percent,  the 
limits  are  86-106  percent.  One  nickel  spike  had  an  unacceptable  recovery  of 
77  percent,  the  limits  are  78-106  percent.  One  vanadium  spike  had  a  low 
82  percent  recovery,  the  limits  are  87-105  percent. 
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•  SB-20-002A  at  0.0  feet  had  both  antimony  and  both  barium  spikes  outside  the 
acceptable  ranges.  The  two  antimony  spikes  were  both  low  at  64  percent  and 
56  percent  while  the  limits  are  79-109  percent.  The  two  barium  spikes  were 
both  high  at  109  percent  and  122  percent  while  the  limits  were  86- 
106  percent. 

•  SB-20-002B  at  1.5  feet  had  both  antimony  and  both  barium  spikes  outside  the 
acceptable  ranges.  The  two  antimony  spikes  were  both  low  at  71  percent  and 
62  percent  while  the  limits  are  79-109  percent.  The  two  barium  spikes  were 
both  high  at  135  percent  and  125  percent  while  the  limits  were  86-106 
percent. 

•  SB-20-0 16A  at  0.0  feet  had  three  metals  that  each  had  a  single  spike  outside 
the  acceptance  limits.  Barium  had  one  low  spike  recovery  at  58  percent,  the 
limits  are  86-106  percent.  One  nickel  spike  had  an  unacceptable  recovery  of 

75  percent,  the  limits  are  78-106  percent.  Lastly,  one  zinc  spike  had  a  high 
113  percent  recovery,  the  limits  are  76-112  percent. 

•  SS-BK-001DUP  at  0.0  feet  had  a  single  high  recovery  for  barium.  The 
recovery  was  108  percent  while  the  limits  were  86-106  percent. 

•  SB-42-0 16C  at  42.0  feet  had  one  metal  (antimony)  with  both  spikes  outside 
the  limits  and  two  metals  (barium  and  vanadium)  with  one  spike  outside  the 
acceptance  limits.  The  two  antimony  spikes  were  both  low  at  61  percent  and 
68  percent  while  the  limits  are  79-109  percent.  The  barium  spike  was  both 
low  at  85  percent  while  the  limits  were  86-106  percent.  The  vanadium  spike 
was  low  at  85  percent  while  the  limits  were  87-105  percent. 

•  SB-20-0 15B  at  1.5  feet  had  both  of  the  antimony  spike  recoveries  lower  than 
the  acceptable  limits  of  79-109  percent.  The  recoveries  were  73  percent  and 

76  percent. 

•  Addendum  sample  SB-48-002B  at  10  feet  had  a  single  low  spike  recovery  of 

77  percent  for  barium.  The  lower  acceptance  limit  is  86  percent. 
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•  Addendum  sample  SB-42-050A  at  0.5  feet  may  have  extreme  matrix 
interference  or  laboratory  spiking  errors  since  six  metals  had  both  spikes 
outside  the  acceptance  ranges.  The  metals,  the  recoveries,  and  acceptance 
limits  (in  parentheses)  are:  antimony,  -79/-42  (79-109);  barium,  785/363  (86- 
106);  copper,  1364/-2198  (84/108);  lead  6469/3537  (79-109);  silver,  70/65 
(73-107);  zinc,  224/1 17  (76-1 12). 

•  Addendum  sample  SB-48-00  IB  at  9.5  feet  had  two  metals  that  had  slightly 
low  recoveries.  One  spike  for  cobalt  had  a  84  percent  recovery  while  the 
acceptable  range  is  85-105.  Vanadium  also  had  a  single  low  spike  recovery; 
the  recovery  was  85  percent  while  the  lower  acceptable  limit  is  87  percent. 

E.4.7.19.  The  samples  and  corresponding  metals  cited  above  will  be  qualified  as 
estimated  with  a  J  flag  for  all  detectable  and  non  detectable  concentrations  when  the 
recoveries  were  low.  All  the  detectable  concentrations  for  those  samples  that  had  high 
recoveries  will  be  qualified  as  estimated  with  a  J  flag. 

E.4.7.20.  One  MS/MS  D  pair  was  analyzed  for  the  water  matrix  and  all  ICP  metals  had 
acceptable  RPDs  and  recoveries. 

E.4.7.21.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  lot  of  soil 
and  water  samples  for  metals.  The  method  blank  samples,  detectable  concentrations  of 
metal  analytes,  and  the  effect  on  associated  data  are  summarized  below  and  presented  in 
tabular  form  in  Attachments  E-8a  and  E-8b. 

•  Arsenic  was  detected  in  the  method  blank  for  lot  ISGA  at  a  concentration  of 
0.327  [ig/g.  All  of  the  associated  samples  had  detectable  concentrations  of 
arsenic.  All  but  one  of  these  samples  had  concentrations  greater  than  five 
times  the  concentration  detected  in  the  method  blank  sample  and  were  not 
affected.  Sample  SB-42-040A  at  0.0  feet  had  a  arsenic  concentration  of 
1.46  p.g/g.  This  result  is  qualified  as  nondetect  and  flagged  with  a  U. 

•  All  nine  lots  and  two  addendum  lots  for  ICP  metals  in  soils  had  detectable 
concentrations  in  the  method  blanks  of  the  following  metals:  aluminum, 
barium,  calcium,  iron,  potassium,  magnesium,  manganese,  and  sodium.  These 
metals  were  detected  at  consistent  levels  and  are  characteristic  of  the  matrix 
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employed  for  the  method  blank  analysis.  These  results  have  no  effect  on  the 
data  quality  of  the  associated  samples. 

Zinc  was  detected  in  the  water  method  blank  sample  for  lot  EVVA  at 
16.5  pg/L.  The  associated  samples  (WW-3  and  WW-3  DUP)  had  zinc 
concentrations  of  30.6  pg/L  and  25.6  pg/L,  respectively.  The  zinc  results  for 

WW-3  and  WW-3  DUP  are  therefore  qualified  as  nondetect  and  flagged  with 
a  U. 


•  The  water  lot  ZFGA  had  a  detectable  concentration  of  calcium  at  107  pg/L. 
None  of  the  associated  environmental  samples  required  qualification  based  on 
this  concentration. 

The  water  lot  ZFTA  had  a  detectable  concentration  of  zinc  at  11.5  pg/L. 

None  of  the  associated  batch  samples  required  qualification  based  on  this 
concentration. 


Addendum  lot  UBVB  had  detectable  concentrations  of  copper,  nickel,  zinc, 
chromium,  and  vanadium.  Copper  was  detected  at  0.693  pg/g  and  did  not 
result  in  any  sample  qualification.  Nickel  was  detected  at  0.699  pg/g  and  did 
not  cause  any  sample  qualification.  Zinc  was  detected  at  1.94  pg/g  and 
resulted  in  non-detect,  U,  qualifiers  for  seven  samples  in  the  lot  including:  EP- 
42-002B  at  6  feet,  SB-45-002B  at  12  feet,  SB-45-005A  at  12  feet,  SB-45- 
006A  at  10  feet,  SB-45-006B  at  1 1.5  feet,  SB-45-008A  at  7  feet,  and  SB-45- 
008B  at  10  feet.  Chromium  was  detected  at  0.48  pg/g  and  resulted  in  no 
sample  qualification.  Vanadium  was  detected  at  1.02  pg/g  and  resulted  in  no 
sample  qualification. 

•  Addendum  lot  UBWB  had  detectable  concentrations  of  zinc  and  vanadium. 
Zinc  was  detected  at  2.08  pg/g  and  four  samples  in  the  lot  being  qualified  as 
non-detect.  These  samples  include:  SB-45-012A  at  8.5  feet,  SB-45-012B  at 
10.5  feet,  SB-45-014A  at  9  feet,  and  SB-48-001B  at  9.5  feet.  Vanadium  was 
detected  at  1.44  pg/g  and  resulted  in  non-detect,  U,  qualifiers  for  nine  samples 
which  include:  SB-42-050A  at  0.5  feet,  SB-42-051A  at  0.5  feet,  SB-45-012A 
at  8.5  feet,  SB-45-012B  at  10.5  feet,  SB-45-013A  at  7  feet,  SB-45-013B  at 


E-45 


9  feet,  SB-45-014A  at  9  feet,  SB-45-014B  at  10.5  feet,  and  SB-48-001B  at 
9.5  feet. 

E.4.7.22.  Source  Water.  The  source  water  sample  (WW-3)  and  its  duplicate  (WW-3 
DUP)  were  analyzed  for  metals.  Seven  metals  were  detected  in  both  samples:  barium  (at 
87.6  and  60.6  pg/L),  calcium  (at  143,000  and  101,000  pg/L),  magnesium  (at  54,000  and 
37,800  pg/L),  potassium  (at  5,460  and  4,470  pg/L),  sodium  (134,000  and  93,800  pg/L), 
and  zinc  (at  30.6  and  25.6  pg/L).  Two  additional  analytes  were  detected  in  sample  WW- 
3  only:  chromium  (at  6.38  pg/L)  and  copper  (at  13.8  pg/L).  The  detectable 
concentrations  of  zinc  are  qualified  as  nondetect  due  to  the  associated  method  blank 
concentrations,  as  discussed  above.  Because  the  source  water  had  very  little  contact  with 
the  samples,  these  concentrations  do  not  impose  a  contamination  problem  and  do  not 
affect  the  representativeness  of  the  data. 

E.4.7.23.  Equipment  Rinsate  Blanks.  Equipment  rinsate  blanks  contained  various 
combinations  of  metal  concentrations  as  listed  in  Attachment  E-10.  Those  analytes 
described  above  in  the  source  water  discussion  have  been  eliminated  from  this  evaluation 
since  they  are  considered  “background”  concentrations  in  the  water  used  to  collect  these 
QC  samples.  The  remaining  analytes  evaluated  include  aluminum,  chromium,  copper, 
iron,  lead,  manganese,  vanadium  and  zinc.  Although  aluminum  and  iron  are  ubiquitous 
in  soil,  they  were  not  excluded  from  this  evaluation  because  they  are  primary  indicators 
of  the  effectiveness  of  the  decontamination  procedures.  If  the  decontamination 
procedures  are  capable  of  decreasing  the  concentrations  of  these  two  metals,  then  it 
should  be  assumed  to  be  extremely  effective  in  removing  all  other  contaminants.  The 
samples  associated  with  these  blanks  were  evaluated  in  a  similar  manner  to  the  method 
and  trip  blanks,  through  use  of  the  Functional  Guidelines  five  and  ten  times  contaminant 
rules.  Therefore,  the  following  samples  were  evaluated  for  equipment  rinsate  blank 

samples: 

•  SB-20-015C  at  3  feet  was  associated  with  TNEQB-1,  which  had  detectable 

concentrations  of  aluminum,  chromium,  copper,  iron,  and  manganese.  The 
chromium  and  copper  results  in  this  sample  are  both  qualified  as  non-detect 
with  a  U  because  they  have  concentrations  less  than  five  times  the 
concentration  in  the  equipment  rinsate  blank  sample  and  may  be  a  result  of 
carry-over. 
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•  SB-20-001C  at  3  feet  was  associated  with  TNEQB-2,  which  had  detectable 
concentrations  of  copper,  iron,  and  manganese.  The  copper  result  in  this 
sample  is  qualified  as  non-detect  with  a  U  because  it  may  be  a  result  of  carry¬ 
over  and  has  a  concentration  less  than  five  times  the  concentration  in  the 
equipment  rinsate  blank  sample. 

•  SB-34-001E  at  20  feet  was  associated  with  TNEQB-5,  which  had  detectable 
concentrations  of  iron  and  manganese.  The  manganese  result  in  this  sample  is 
qualified  as  non-detect  with  a  U  because  it  may  be  a  result  of  carry-over  and 
has  a  concentration  less  than  five  times  the  concentration  in  the  equipment 
rinsate  blank  sample. 

•  SB-42-022D  at  10  feet  was  associated  with  TNEQB-7,  which  detectable 
concentrations  of  iron  and  manganese.  No  qualifications  were  required  based 
on  these  concentrations. 

•  SB-42-028D  at  10  feet  is  associated  with  TNEQB-8,  which  had  detectable 
concentrations  of  copper,  iron,  manganese,  lead,  and  vanadium.  The  copper 
and  vanadium  results  in  this  sample  are  both  qualified  as  non-detect  with  a  U 
because  they  may  be  a  result  of  carry-over  and  have  concentrations  less  than 
five  times  the  concentration  in  the  equipment  rinsate  blank  sample. 

•  SB-42-016A  at  7  feet  is  associated  with  TNEQB-10  which  had  detectable 
concentrations  of  copper,  iron,  manganese,  and  lead.  The  copper  result  in  this 
sample  is  qualified  as  non-detect  with  a  U  because  it  may  be  a  result  of  carry¬ 
over  and  has  a  concentration  less  than  five  times  the  concentration  in  the 
equipment  rinsate  blank  sample. 

•  SB-42-016D  at  77  feet  is  associated  with  TNEQB-11,  which  had  detectable 
concentrations  of  chromium,  copper,  iron,  manganese,  lead,  and  zinc.  The 
chromium,  copper,  and  zinc  results  in  this  sample  are  all  qualified  as  non- 
detect  with  a  U  because  they  may  be  a  result  of  carry-over  and  have 
concentrations  less  than  five  times  the  concentration  in  the  equipment  rinsate 
blank  sample. 
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•  SB-42-048B  at  5  feet  is  associated  with  TNEQB-12,  which  had  detectable 
concentrations  of  copper,  iron,  and  manganese.  The  copper  result  in  this 
sample  is  qualified  as  non-detect  with  a  U  because  it  may  be  a  result  of  carry¬ 
over  and  has  a  concentration  less  than  five  times  the  concentration  in  the 
equipment  rinsate  blank  sample. 

•  Well  T-7  at  322  feet  is  associated  with  TNEQB-13  which  had  detectable 
concentrations  of  chromium,  iron,  and  manganese.  All  three  of  these  metals 
are  qualified  as  non-detect  with  a  U  because  it  may  be  a  result  of  carry-over 
and  has  a  concentration  less  than  five  times  the  concentration  in  the  equipment 
rinsate  blank  sample. 

E.4.7.24.  During  the  addendum  work  the  samples  that  followed  the  equipment  rinsate 
blanks  were  not  tracked  so  this  analysis  could  not  be  performed. 

E.4.7.25.  Holding  Times.  The  method  required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  metals. 

E.4.8.  Water  Quality  Parameters 

E.4.8.1.  Field  Duplicates.  One  field  duplicate  pair  of  water  samples  was  collected  and 
analyzed  for  water  quality  parameters  including  alkalinity,  sulfate,  chloride  and  total 
dissolved  solids.  The  calculated  RPDs  were  within  the  control  limits  indicating 
acceptable  sampling  and  analytical  precision. 

E.4.8.2.  Method  Blanks.  One  method  blank  sample  was  analyzed  with  each  batch  of 
samples  analyzed  for  water  quality  parameters.  Alkalinity  was  detected  in  the  method 
blank  samples  for  lots  TEJF  and  TEQH  (at  5000  |ig/L  and  3000  (Ig/L,  respectively). 
None  of  the  environmental  sample  results  required  qualification  based  on  the 
concentrations  detected  in  the  method  blank  samples.  Total  dissolved  solids  were 
detected  in  the  method  blank  sample  for  lot  TEYG  at  a  concentration  of  2000  |ig/L.  No 
environmental  samples  required  qualification  based  on  the  levels  detected  in  the  method 
blank  sample. 

E.4.8.3.  Holding  Times.  The  method-required  holding  times  specified  in  the  Phase  II 
DCQAP  were  met  for  all  soil  and  water  samples  analyzed  for  water  quality  parameters 
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with  the  following  exceptions.  Three  water  samples  had  alkalinity  and  sulfate  holding 
times  outside  the  holding  time  limits  as  summarized  below. 

Sample  ID 

Analysis 

Nonconformance 

N- 142-93 

Sulfate/Chloride 

Alkalinity 

Analyzed  18  days  beyond  holding  time 
Analyzed  31  days  beyond  holding  time 

N- 143-93 

Sulfate/Chloride 

Alkalinity 

Analyzed  17  days  beyond  holding  time 
Analyzed  30  days  beyond  holding  time 

T-7 

Sulfate/Chloride 

Alkalinity 

Analyzed  17  days  beyond  holding  time 
Analyzed  30  days  beyond  holding  time 

E.4.8.4.  These  data  are  qualified  as  rejected,  and  should  be  used  for  qualitative  purposes 
only. 

E.4.9.  Moisture 

E.4.9.1.  All  23  soil  field  duplicate  pairs  were  analyzed  for  moisture.  The  calculated 
RPDs  were  within  the  control  limits  with  one  exception.  Sample  SB-20-0 19A  at  0.0  feet 
had  an  RPD  of  25  percent  with  a  control  limit  of  20  percent.  This  result  is  attributed  to 
matrix  heterogeneity  and  does  not  affect  the  data  quality. 

E.5.  ADDITIONAL  QUALITY  CONTROL  DOCUMENTATION 

E.5.0.1.  As  requested  by  the  Utah  Department  of  Environmental  Quality,  four 
attachments  are  included  to  provide  additional  information  on  the  environmental  samples 
collected  and  some  of  the  analytical  procedures.  Attachment  E-12  includes  a  report  of 
samples  that  required  dilution.  Samples  were  selected  for  this  data  report  if  they  had  a 
dilution  factor  greater  than  one.  The  report  in  Attachment  E-12  is  arranged  by  matrix, 
and  includes  the  laboratory  and  sample  identifications,  depth,  date  sampled,  test  method, 
compound  name,  concentration,  flagging  code,  data  qualifier,  and  lot  number.  This 
report  was  generated  from  the  IRDMIS  by  the  Montgomery  Watson  data  manager. 

E.5.0.2.  Attachment  E-13  is  a  report  generated  by  ESE  that  provides  that  percent 
moisture  for  each  soil  and  sediment  sample.  The  information  included  on  this  report  is 
laboratory  and  sample  identification,  date  and  time  sampled,  depth,  and  percent  moisture. 
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E.5.0.3.  Attachment  E-14  is  a  summary  of  the  laboratory  instrument  calibration 
frequency. 

E.5.0.4.  Attachment  E-15  includes  copies  of  laboratory  extraction  data  sheets  for  organic 
analyses.  Copies  are  included  for  over  80  percent  of  the  samples  and  represent  SVOCs, 
OCPs,  explosives,  and  TPH-gas  and  diesel  analyses  in  both  soil  and  water. 

E.6  RECOMMENDATIONS 

E.6.0.1.  This  section  provides  a  summary  of  recommendations  for  the  analytical  portion 
of  the  TEAD  -  N  Phase  II  RFI,  Group  A  Suspected  Releases  SWMUs.  All  of  the 
laboratory  control  limits  should  be  reviewed,  particularly  isodrin  in  the  OCP  analysis  and 
selenium  in  the  metals  analysis.  Because  these  two  analytes  were  consistently  outside  the 
acceptance  limits,  one  of  two  things  should  be  done.  Either  the  limits  should  be  adjusted 
to  conform  to  the  historical  trends  or  the  method  procedures  should  be  reviewed  and 
revised. 

E.6.0.2.  Overall,  the  project  goals  were  met  for  QC  data  and  data  quality  objectives. 
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ATTACHMENT  E-l 


APPENDIX  VIII  REVIEW 


HAZARDOUS  waste  management  guide 


APPENDIX  vm  HAZARDOUS  CONSTITUENTS 


_  Common  name 

A  A  Acetonitrile . JT^;  • —  jr 

Acetophenone . . .  ™ 

2-Acetyiaminefluarone 
^  V  0  Acetyl  chloride 


l-Acetyl-2-thiourea 

Acrolein . . . 

Acrylamide . 

A  Acrylonitrile . 

Aflatoadns  .  -T^ 


Aldicarb . 

f\  Aldrin . . 


SC . ~ . 

s.  it ... . 


Allyl  alcohol . 

A/VOAUyl  chloride  . 

AT  Aluminum  phosphide . Jjj* 

4-Aminobiphenyl . ."^Z 


5-(Aminomethyi)-3-isoxazolol 
4-Aminopyridine 


Amitrole . jj* 

A  T  Ammonium  vanadate 

A- A  Aniline . . 

A  Antimony 


AT  Antimony  compounds,  N.O.S.1 . 


Aramite 


A  Arsenic . . 

AT  Arsenic  compounds,  N.O.S.1 
Arsenic  arid _ 

Arsenic  pentoadde . -ZZ..ZZZZZZI 

A  ^Arsenic  trioxide . . . . 

Auramine _ ”7^- 


Azaserine 
A  Barium  , 


. S&zc&L 


ATBanum  compounds,  N.O.S.1  . 

at  Barium  cyanide . . 

A  -  A  Benzfcjacridine  . . . . . ZZ  . 

A  Benzfajanthracene _ _  .... 

tf'to  Benzalchloride _ _ 

A  Benzene .  . 


Ethanone,  1-phenyi- . . 

Acetamide,  N-9H-fluoren-2-yl- 
Same . _ . .  ***** 

Acetamide,  N-(aminothioxometoyi)Z . 

2-Propenal . .  . 

2-Propenamide . ZZZZZZZZZZ 

2-Propenenitrile _  ~  __  " 

Same . . 


Propiinjil  2  -  m  ethy  1  -2  -  ( m  e  t hylthio>r 

U-llmethylaminoicarboiiylJoaine _ 

\n5mmetu“onaphthliene’  1,2,3,4,10, 
10-10-hexachioro-l,4,4a,5,8,8a- 
hexahydro-,(ialpha,4alpha,4abeta, 
5aipha,8alpha,8abeta)-  ... 

2-Propen-l-ol _ 

1-Propane,  3-chloro  ZZZZ 
Same . 


[1.1  '-Biphenyl  ]-4-amine ."....”11  Z 

3(2H)-l3°xa2°lone,  5-( aminomethylZ" 
4-ryndineamine  , 


lH-l,2,4-Triazol-3  -amine _ 

Vanadic  arid,  ammonium  salt _ 

Benzenamine . . 

Same . . . .  **‘‘*"******~" 


Sulfuroua  acid,  2-chioroethyl-,  2-[4h:i,i" 

dimethylethyl)phenoxy]-l-methvlethyl 

ester _ _ n 

Same _  ~  ' — 


Arsenic  add  H,As04 _ ZIZ 

Arsenic  oxide  As205  _ 

Arsenic  oxide  As203  " 

L-Senne,  diazoacetate  (ester)" 

Same . . .  _  . 


Same _ 

Same _ 

Same . 


Benzene,  (dichloromethyl)-" 
I  Same _ 


75-05-8 
98-86-2 
53-96-3 
75-36-5 
591-08-2 
107-02-8 
79-06-1 
107-13-1 
1402-68-2 

116-06-3 


309-00-2 

107-18-6 

107-18-6 

20859-73-8 

92-67-1 

2763-96-4 

504-24-5 

61- 82-5 
7803-55-6 

62- 53-3 
7440-36-0 


140-57-8 

7440-38-2 


7778-39-4 

1303-28-2 

1327-53-3 

492-80-8 

115-02-6 

7440-39-3 


542-62-1 

225-51-4 

56-55-3 

98-87-3 

71-43-2 
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Common  wt nm 


A  T  Benzenearsonic  add  _  _ 

fa  Benzidine _ _ 

A  Benzofbjfluoranthene _ _ 

A  Benzoiflfhioranthene  _ _ 

A  Benzo(k)fluoranthane  _ _ 

A  Benzo(a}pyrene _ _ _ 

p-Benzoquinone  jjfe _ 

MV  o  Benzotri  chloride  _________ _ 

HVD  Benzylchlaride  _ _ 

A  Beryllium _ _ 

A  TBeryllium  compounds,  N.O.S.1  _ 

HVO  Bromoacetone _ ££ _ 

A  Bromoform _ _ 

A  4-Bromophenyiphenylether _ 

Brucine  -  S<i-  w _ 

A  Butyl  benzylphthalate  _ _ 

AT  Cacodylic arid _ 

A  Cadmium  _ _  _ 

A“T  Cadmium  compounds,  N.O.S.1 _ 

at  chromate  ___ __ 

AT  Calcium  cyanide _ 

Carbon  disulfide  T _ 

H  V  D  Carbon  axyfluoride  —  _ 

A  Carbon  tetrachlaride  —  _ 

Chloral _ £1  _ 

f!MwwiTnKtiri]  -T  <£  — 

AChlordane  _ _  _ 

A  Chlordane,  (alpha  and  gamma  isomers) 

A  Chlorinated  benzenes,  N.O.S.1 _ 

A  Chlorinated  ethane,  N.O.S.1  _ 

A  A  Chlorinated  fluarucarbons,  N.O^.1  _ 

A -A  Chlorinated  Mphthg1<m«  NOj,1  _ 

A -A  Chlorinated  phenol,  N.O.S.1  _ 

fThlm-nwphwym  S  C  - 

°  *  Chloroacetaldehyde  — .  _ 

A  -A  Chloroalkyi  ethera,  N.O.S.1  _ 

A  p-ChlrrmitTitiiTift 

A  Chlorobenzene _ 

Chlorobenzilate  _  P _ 


A  p-Ghloro-m-crasol 

A- A  2-Chloroethyl rinyl ether  - _ 

A  Chloroform _ _ _ 

/\-A  Chlaromethyimethyi  ether  _ _ 


A  o-Chlarophenol _ _ _ 

1-fo-Chlarophenyi)  thiourea  _  ft— 

Chloroprene  _ 

S-Chloropropiflnxtrile  -  ^ _ 

A  Chromium  mmprmndq  N.O.S.1  _ 

A  Chrysene  _ _ 

Citrus  red  No.  2  —  ££.  -  ZLuJL 

A  Coal  tar  creosote _ - 

AT  Copper  cyanide _ _ 

A-ACreoaote _ ... 

A  Creaol  (Cresyiic  arid)  - - 

a  X  Crotonaldehyde  _ 

A  Cyanides  (soluble  salts  and  complexes) 

N.O.S.1 _ 

6  X  Cyanogen _ _ 


Chemical  abstracts  name 


Arsenic  arid,  phenyl-  _ _ 

[l,l-BiphenylM,41-diamine  _ 

Benz(e)acephenanthryiene  _ _ 

Same _ 

Same  _ _ 

Same  _ _ _______ 

2,5-Cyclahexadiene-l,4-dione _ 

Benzene,  (trichioromethyl)- _ 

Benzene,  (chlorometbyl)-  _ 

Same  _ _ _ _ 


2-Propanone,  1-bromo-  _ _ 

Methane,  tribromo- _ _ 

Benzene,  l-bromo-4-phencxy _ 

Strychnidin-10-one,  2,3-dime  thoxy 
1,2-Benzenedicarbaxyiic  arid, 

butyl  phenylmethyl  ester  _ 

Arsenic  arid,  dimethyl- _ 

fljHnw  _____ _ _ _ 


Carbonic  difluoride _ _ _ 

Methane,  tetrachloro- _ _ 

Acetaldehyde,  txichioro*  _ 

Benzenebutanoic  ^d,  4-{bis(2-chioroethyl) 


4, 7-Methano- IH-indene,  13,4,5,6,7,8,8- 
octaohloro-2^^a,4,7,7a-hexahydro-  _ 


Naphthalenamine,  N  ,N-bia(2- 

chiaroethyl)-  _ _ _ 

Acetaldehyde,  chlaro-  _ 


Benzenamine,  4-chloro- _ 

Benzene,  chlaro- 

Benzenes oetic  arid,  4-chlon>-alpha-<4- 
chlorx>-phenyl)-alpha-hydroxy-,  ethyl 


Phenol,  4-chlaro-S-methyl-  _ 

Ethane,  (2-chloroethoxy)-  _ 

Methane,  trichloro- _ _ 

Methane,  chloromethoxy-  ___ _ 

Napthalene,  2-chlon>-  _ _ _ 

Phenol,  2-chloro- _ _ 

Thiourea,  (2-chlorophenyl)- _ 

13-butadiene  2-chloro-  __ _ 

Propanenitrile,  3-chloro- _ _ 


Same  _ _  _ 

2-Naphthaienol,  l-[(2,5-dimethoxyphenyl) 

azoj- _ _ _ 

Same  _ : _ _ _ 

Copper  cyanide  CuCN _ 

Same _ — ... 

Phenol,  methyl-  _ _ 

2-Butenal _ _ _ 


Ethanedinitrile 


6358-63-8 
8007-45-2  | 
544-92-3 

1319-77-3 

4170-30-3 


460-19-5 
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— _ Common  name _ 1  '  Chemical  abstracts  name 

Hyo  Cyanogen  Dromide  .  rZTIZII  Z  T  _ ; - — 

Hso  Cyanogen  chloride  .  .  m  - 

. .  Deta-D-Glucopyranosirie,  tmethvl-ONN- 

2-Cyclohexyl-4.6-dinitrophenol  SC  - 

Cyclophosphamide  .  £  .  henoi- 2-cyclohexyl-4,6-dimtro-  . — . ...... 

. i  f1'w„2;?xazaphosPnonn*2-anune,  N,N- 

£  2,4-D  ... _  _  1  bl*)<2-chloroethyl)tetrahydro-,  2-oxide _ 

A  T"2.4-D.  salts,  esters  .  Acetic  acid,  (2,4-dichlorophenoxy)- _ 

Daunomvcm . Sc.  -  rr. .  ....... - — - 

.  J.i^-waphthaceneaione.  8-acetvl-10-((3- 

amino-2,3,6-trideoxy-alpha-L-lyxo- 

hexopyranosyboxy]-7,8,9,10-tetrahydro- 

f\  DDD  . . .  6,8.11-tnhydroxy-l-methoxy-,  (8S-ds)- 

.  Benzene,  l,r-(2,2-dichloro-ethylidene)bis[4- 

A  DDE . . .  ^cnloro-  - 

.  Benzene,  l.l'-(dichloroethenylindene)bis[4- 

.  a  nnr  cnioro-  . 


B(4<hloro  1,1'(2,2,2'I;n'c^oroethyiiQene)bis 


Diallate  . . .  P  i‘*-cmoro-  ..... - 

. . .  aad.  bisQ-methvlethyD-S- 

*  -  A  Dibenzfa.hlacridine  .  <2.3-dichioro-2-propenyl>  eater _ _ _ 

A  -  A  Dibenziajjacridine  . . .  . 

A- A  Dibenzla.hjanthracene  . .  .  c___  - - - - 

A -A  ^■pibenzo[c,gjcarbazole  _ ZZZ!~ZZ.'~  |  Same  1 

•  A-ADibenzo(a’hjpn^ne  ....  .'  .  Naphtholf  12^,4-defjchiysene - 

A  -A  Dibenzo(a,ijpyrene  . . . . .  D.benzofb  deflchiysene - 

l,2-Dibromoh3-chl0ropropane  '£ . .  gS,*  teiphene  - 

A  Dibutyiphthalate  .  i.2-dibrom(>-3-chloro _ _ 

.  . ~ . . .  1.2-Benzenedicarboxylic  acid,  dibutyi  ester 

|  A  oDichloro  benzene  _ _  _ _ - - - 


Jfr  A  m-Dichiorobenzene _ Z1T 

A  P -Dichioro  benzene  _ 

AT  Dichlorobenzene,  N.O.S.1  Z _ Z 

A  3,3’-Dichiorobenzidine  . ___ 

l,4-Dichioro-2-butene  . ZC.<Z.' 

A  Dichlorodifluoromethane  Z 
A  Dichioroethyiene,  N.O.S.1  ZZZZZZZ 

A  1.1-Dichloroethyiene . . ZZZZ 

A  1.2-Dichioroethyiene . . ZZ 

A  -A  Dichioroethyi  ether  . ZZZZ 

A  '  A  Dichioroisopropy]  ether . . Z.Z 

A- A  Dichloromethoxy ethane  ...Z _ ZZZ 

A- A  Dichioromethyl  ether  _ _ 

A  2,4-Dichloropnenol  _ _ 

A  •  A  2,6-Dichlorophenol _ _ _ 

AT  Di chi orophenyiarsine _ _ _ 

A  Dichioropropane,  N.O.S.1 _ 

Dichioropropanol,  N.O.S.1  Z  _ JC*' 

Hyo  Dichioropropene,  N.O.S.1 

//  yp  I  *3 -Dichioropropene _ _ _ 

A  Dieidrin  _ _ Z 


^  ^  lt2:3,4-diepoxybutane _ 

A  Diethyiarsine  _ _ 

1,4  Diethvieneoxide  . 

A  Diethylhexyl  phthaiate  . 

^  N.N’-Diethylhydrazine  . . 


•  Benzene,  1,2-dichioro- _  __ZZ. 

Benzene,  1,3-dichioro- ... _ 

Benzene.  1.4-dichioro-  Z _ 

Benzene,  dichioro-  _ _ 

[l.l’-Biphenyli^^-diamine,  3,3’-dicWoro™ 

2-Butene,  1,4-dichloro- _ ™  “* 

Methane,  dichlorodifluoro- 

Dichloroethyiene  _ ZZ . 

Ethene.  1.1-dichioro- 
Ethene.  1.2-dichirol-  (E)« 

Ethane,  l.lbxybis(2-chlonZ ZZZZZZZZZZ 
2,2  *oxybisf2-chioro- 
1 . 1  M  methylenebtsioxy)  jbis" 

(2-chioro-  _ _ _ 

Methane.  oxybisfchiorcZ  ..ZZZZZ 

Phenol,  2,4-dichioro- _ 

Phenol,  2,6-dichioro _ _ 

Arsonoua  di  chloride,  phenyl- _ ZZZZ 

Propane,  dichioro- _ _ 

Propanol,  dichioro-  ZZZ _ ZZ. 

1-Propene,  dichioro-  _ 

1-Propene,  1,3-dichloro^ ™ _ ~~~~~~~ . *  * . 

2^3k6^?±ianoLI?aphthf2.3-b)oxirene' 

^4,5.6  9.&-hexachloro-1a,2.2a,3, 6,6a, 7,7a- 
o«ah>^iro-,(  laalpha.2beta.2aalpha.3beta, 
6beta.6aalpha.7beta.7aalpha)- 

2.2'-Bioxirane  _ 

Arsine,  diethyl- _ _ _...ZZZZ . . 

1.4  Dioxane  _ _  _ 

1.2-Benzenedicarboxyiic  add, 
bis(2-ethyihexyl)  ester . . . 


0,0-Diethyl  Slmethyldit^ho^h^:!:::  1 5^^  ~ 

I  S-methyi  ester 


Chemical  j 
abstract  No.  I 

506-68-3 

506-77-4 

14901-08-7 

131-89-5 

50-18-0 

94-75-7 


diethyl 


20830-81-3 

72-54-8 

72-55-9 

50-29-3 

2303-16-4 

226-36-8 

224-42-0 

53-70-3 

194-59-2 

192-65-4 

189-64-0 

189-55-9 

96-12-8 

84-74-2 

95-50-1 

541-73-1 

106-46-7 

25321-22-6 

91-94-1 

764-41-0 

75-71-8 

25323-30-2 

75-35-4 

156-60-5 

111-44-4 

108-60-1 

111-91-1 

542-88-1 

120-83-2 

87-65-0 

696-28-6 

26638-19-7 

26545-73-3 

26952-23-8 

542-75-6 


60-57-1 

1464-53-5 

692-42-2 

123-91-1 

117-81-7 

1615-80-1 

3288-58-2 
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Common  name 


Diethyl-p-mtrophenyi  phosphate 


A  Diethylphthalate 


0,0-Diethyl  O-pyrazinyl  phosphoro- 

thioate  . . . . *, . R . 

Diethylstilbesterol  . ?££.. Z..&!. . 


Dihydrosafrole  - - SCr...fri..+..Z . . . 

0  Diisopropylfluorophosphate(DFP)  . 

Dimethoate  . £. . 


fK-A  3, 3'-Dimethoxy benzidine . . . . . 

p-Dimethylaminoazobenzene 

A  7,12-Dimethvlbenziajanthracene  . 

/\-A  S^’-Dimethylbenzidine  . ; _ _ 

Dimethvicarbamoyi  chloride  . 

£  X  1,1-Dimethylhydrazme  _ _ _ 

c  y  1,2-Dimethylhydrazine  . .. . . . 

alpha,  alpha-Dimethylphenethylamine 


A  2,4-Dimethylphenol 
/k  Dimethylphthaiate  . 


HVD  Dimethyl  sulfate - 

A*  A  Dinitrobenzene,  N.O.S.1 

A  4,6-Dinitro-o-cresol . . 

A  -A  4,6-Dinitro-o-cresol  salts 

A  2,4-Dinitrophenol  _ 

A  2,4-Dinitro toluene _ 

A  2,6-Dinitro  toluene  . . 

Dinoseb  . . J?... 

A  Di-n-octyl  phthalate  _ 


Diphenylamine _ . 

6  y  1,2-Diphenylhydrazme  . 

A  Di-n-propyinitrosamine .  ... 

DiauLfoton  _ _ 


Dithiobiuret  ... 
A  Endosulfan  ...... 


J&Z _ _ 


Endothall _ 

A  Endrin - 


A  Endrin  metabolites . . _ 

riVD  Epichlorohydrin  . . 

Epinephrine  _ sL5r.~J£'L 


Chemical  abstracts  name 


*.  Phosphoric  acid,  diethyl-4-nitrophenyi 

ester - - 

..  1,2-Benzenedicarboxyiic  acid,  diethyl 

ester . . . . . . . . . 

Phosphorothioic  acid,  0,0-diethyl  0- 

pyrazinyi  ester  _ _ _ _ 

..  Phenol,  ^’-(l^-diethyl-l^-ethenediyDbis-, 

(E)- . . — ... ...... . . . . 

..  1,3  Benzodioxole,  5-propyl-  . 

.  Phosphorofluoridic  acid,  bis(l-methylethyl) 

ester . . . . . . 

■  Phosphorodithioic  acid,  0,0-dimethyl 

S-[2-(methyiamino)-2-oxoethyl]  ester . 

.  [l,l'-Biphenyl]-4,4'-diamineT  3,3’- 

dimethoxy-  . . . . 

.  Benzenamine,  N,N-dimethyl-4- 

(phenyiazo)- . 

Benziajanthracene,  7,12-dimethyl . 

[  1, 1  '-BiphenylM^'-diamine,  3 ,3‘-dimethyl- 

Carbamic  chloride,  dimethyl-  . . 

Hydrazine,  1,1-dimethyl-  ", . 

Hydrazine,  1,2-dimethyl-  . 

Benzeneethanamine,  alpha, alpha- 

dimethyl-  _ _ _ _ _ 

Phenol,  2,4-dimethyl-  . . . 

1,2-Benzenedicarboxyiic  acid,  dimethyl 

ester _ _ _ 

Sulfuric  arid,  dimethyl  ester _ 

Benzene,  dinitro- _ _ _ _ 

Phenol,  2-methyl-4,6-dinitro-  _ _ 

Phenol,  2,4-dinitro- _ _ 

Benzene,  l-methyl-2,4-dinitro-  _ 

Benzene,  2-methyl-  1,3-dinitro-  . 

Phenol,  2-(l-methylpropyl)-4,6-dinitro-  . 

1,2-Benzenedicarboxyiic  acid,  dioctyl 

ester _ _ 

Benzenamine,  N-phenyl- . . 

Hydrazine,  1,2-diphenyl-  - . . . 

1 -Propan amine,  N-mtroso-N-propyl-  . 

Phosphorodithioic  arid,  0,0-diethyl  S-[2- 

(ethylthio)ethyl]  ester _ _ _ 

Thioimidodi carbonic  diamide 

f(H2N)CCS)12NH . . . 

6,9-Methano-2,4,3-benzodioxathiepen,  6,7, 
8,9,10,10-hexachioro-l,5,5a,6,9,9a- 

hexahydro-,  3-oxide . . . . 

7-Oxabicyclo[2.2,l)heptane-2,3-dicarboxylic 

arid  _ 

2,7:3, 6-Dimethanonaphth[2,3-b]oxirene, 
3,4,5,6,9,9-hexachioro-la,2,2a,3,6,6a,7,7a- 
octahydro-,  (laalpha,2beta.2abeta,3alpha, 
6aipha,6abeta,  7  be ta,  7 aalpha)-  _ _ 


H  '10  Ethyl  carbamate  (urethane)  _ _ 

Ethyl  cyanide . . J14 . . . 

Ethylenebisdithiocarbamic  aad 
Ethyienebisdithiocarbamic  arid,  salts  and 

esters.  - - 2 . ... 

A  -A  Ethlylene  dibromide  _ JT. . . . 

A  Ethylene  dichloride _ _ _ _ 

Ethylene  glycol  monoethyl  ether 


Oxirane,  ( chi oro methyl)-  . . . . 

1,2-Benzenediol,  4-[l-hydroxy-2-(methyl- 
amino)ethyl)-,  (R)- 

Carbamic  arid,  ethyl  ester . . 

Propanenitriie  _ _ _ _ 

Carbamodithioic  arid,  1,2-ethanediylbis-  . 


Ethane,  1,2-dibromo- 
Ethane,  1,2-dichloro- 
Ethanol,  2-ethoxy-  .... 


Chemical 
abstract  No. 


311-45-5 

84-66-2 

297-97-2 

56- 53-1 
94-58-6 

55-91-4 

60-51-5 

119-90-4 

60-11-7 

57- 97-6 
119-93-7 

79-44-7 

57-14-7 

540- 73-8 

122-09-8 

105-67-9 

131-11-3 

77-78-1 

25154-54-5 

534-52-1 

121- 14-2 
606-20-2 

88-85-7 

117-84*0 

122- 39-4 
122-66-7 
621-64-7 

298-04-4 

541- 53-7 


115-29-7 

145-73-3 


72-20-8 

106- 89-8 

51-43-4 

51-79-6 

107- 12-0 
111-54-6 


106- 93-4 

107- 06-2 
110-80-5 
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_ _ Appendix  VIII.  Continued 

Common  name 


nVO  Ethyieneimine  - 

}jyo  Ethylene  oxide  - - ... - 

Ethylenethiourea  . . 

A  Ethyliaene  dichloride  . . . 

£  X  Ethyl  methacrylate  - . . 

juC  Ethyl  methanesulfonate  _ _ 

Famphur  - - EL _ 


A  Fluoranthene  . - . . . . 

J  X  Fluorine _ 

Fluoracetamide  - _ 

Fluoroacenc  arid,  sodium  salt 

?  X  Formaldehyde  _ _ _ 

Formic  arid  - - - 

5  X  Glyridylaldehyde  . . 

.A  Halomethanes,  N.O.S.1  . 

A  Heptachior  _ . - . 

A  Heptachior  epoxide . . . 


Nr 


-gamma  isomers)  . . 

0  Heptachiorodibenzofurans  . 

p  Heptachiorodibenzo-p-dioxins  .. 

A  Hexachiorobenzene - 

A  Hexachlorobutadiene  _ 

A  Hexachiorocyciopentadiene  . .. 

^  P  Hexachlorodibenzo-p-dioxins  ..... 

D  Hexach  1  orodibenxofurans _ 

A  Hexach  loroethane _ 

Hexachlorophene _ XC._ 

Hexachloropropene _ 

‘Hexaethyl  tetraphosphate 

&  *  Hydrazine _ 

AT  Hydrogen  cyanide _ 

H  VO  Hydrogen  fluoride _ 

6  X  Hydrogen  sulfide  . . . 

fK  indeno(l,2,3cd)pyrene _ 

o  X  Isobutyi  alcohol _ 

A  Isodrin _ 


Isosafrole 


Lasiocarpme 


Chemical  abstracts  name 

Chemical 
abstract  No. 

Aziridine  ...  . 

151-56  A 

Oxirane  ...  _  ... 

75-2 1-8 

2-Imidazolidinethione _  _  _ 

96-45-7 

Ethane,  1,1-dichioro-  ...  ...  _ _ _ 

75-34-3 

2-Propenoic  arid,  2-methyl-,  ethyl  ester _ 

Methanesulfonic  arid,  ethvi  ester  _  _ 

97-63-2 

62-50-0 

Phosphorothioic  arid,  ©-[^-[(dimethyl- 
amino)  solfonyl]  phenyl]  0,0-dimethyl 
ester _  _ 

52-85-7 

Same  _ 

vJX’uu*  1 

206-44-fl 

Same  . 

7782-41-4 

Acetamide.  2-fluoro- 

640-19-7 

Acetic  arid,  fluoro-,  sodium  salt 

wiv  X J  I 

62-74-8 

Same  _ _ _ 

50-nn.n 

Same . . 

uU*vv*w 

64-1 8-6 

Oxiranecarboxyaldehyde _ 

wi  10*0 

765-34-4 

chioro-3a,4,7,7a-tetrahydro-  _ 

2,5-Methano-2H-ideno[  l,2-b]oxirene, 

2, 3, 4,5,6, 7,7-hep  tachloro-la,lb,5,5a, 6,6a- 
hexahydro-  (laalpha,lbbeta,  2alpha, 
5alpha,5abeta,6beta,6aalpha)-, _ 


AT  Lead  compounds,  N.O.S.1 

j  Lead  acetate _ 

1  Lead  phosphate  _ 

AT  Lead  subacetate  _ _ 

\  Lindane  _ 

\ 

Maleic  anhydride  . J£: 

c. 

Maleic  hvdrazide  . X 

c. . . . 

Ethane,  hexachloro- _ 

Phenol,  2,2,-methylenebis[3,4,6-trichioro- 

1-Propene,  1,1,2,3,3,3-hexachloro- _ 

Tetraphosphoric  acid,  hexaethyl  ester  _ 

Same _ I _ 

Hydrocyanic  arid _ 

Hydrofluoric  arid _ 

Hydrogen  sulfide  H2S _ 

,  Same  _ _ _ _ 

1 - Propanol,  2-methyl- _ 

1,4,5, 8-Dimethanonaphthalene,  1,2,3,4,10, 

1 0-hexachloro- 1 ,4,4a, 5 , 8, 8  a-hexahydro- 
(lalpha,4alpha,4abeta,5beta,8beta, 

8abeta- _ JL _ 

1 ,3‘Benzodioxole,5-(  1-propenyD- _ 

l,3,4-Metheno-2H-cyciobuta(cd]pentalen-2- 
one,  l,la,3,3a,4,5,5,5a,5b,6Kiecachloro- 
octahydro- . . 

2- Butenoic  arid,  2-methyl-,  7-[[2,3^di- 

hydraxy-2-(l-methaxyethyl}-3-methyl-l- 
oxobutoxy]methyl]  -2-3-5-7a-tetrahydro- 
IH-pyrroiizin-l-yi  ester,  [IS-llalpha(Z), 
7(2s*,3R*),7aalpha- _ 

Same _ _ _ _ _ 


Acetic  acid,  lead  (2)  salt  _ 

Phosphoric  acid,  lead  (2)  salt  (2:3)  _ 

Lead,  bis(acctato-0)tetrahydroxytri-  . 

Cyclohexane,  1,2,3,4,5,6-hexachioro-, 

( lalpha^alpha,3beta,4alpha,5alpha, 
6beta)- _ _ _ _ 

2.5- Furandione . . . 

3.6- Pynaazmedione,  1,2-dihvdro-  . 


76-44-8 


1024-57-3  I 


Benzene,  hexaehlom- 

118-74-1 

1,3-Butadiene,  1,1,2,3,4,4-hexachloro-  _ 

87-68-3 

1,3-Cyciopentadiene,  1,2,3, 4,5,5- 
hexachloro-  _ 

77-47-4 

67-72-1 

70-30-4 

1888-71-7 

757-58-4 

302-01-2 

74-90-8 

7664-39-3 

7783-06-4 

193-39-5 

76-83-1 


465-73-6 

120-58-1 


143-50-0 


303-34-4 

7439-92-1 


301-04-2 

7446-27-7 

1335-32-6 


58-89-9 
108-31-6  i 
123-33-1  i 
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Common  name 


Chemical  abstracts  name 


Chemical 
abstract  No. 


Malononitrile  . S.G* . 

Melphaian  . 


A  Mercury  . 

AT  Mercury  compounds.  N.O.S.1 
ATMercury  fulminate  . . 
Methacrylonitrile  ... 
Methapyriiene  . 


Propanedinitrile . 

L-Phenylalanine,  4*fbis(2-chloroethyl) 

amino]-  . 

Same . 


'sc- 


Methomyl  . XC.-.P. 


A  Methoxychlor 


HVp  Methyl  bromide  . 

o  Methyl  chloride . 

Methyichlorocarbonate 

A  Methyl  chloroform . 

A -A  3-Methyicholanthrene  . 


4f4/-Methylene-bis(2-chloroaniline) 

A  -  A  Methylene  bromide  . 

A  Methylene  chloride  . 

A  Methyl  ethyl  ketone  (MEK)  . .  . 

Methyl  ethyl  ketone  peroxid^ Un/A  k  U X . 

6Y  Methyl  hydrazine  . 

H !v 0  Methyl  iodide  . 

i-f  yo  Methyl  isocyanate  . 

2-Methyllacto nitrile  . . 

C  *  Methyl  methacrylate . 

Methyl  methanesulfonate . . 

Methyl  parathion  . . 

Methylthiouradl  . . 


Mitomycin  C  . X.C.r.M- 


D  MNNG . 

vo  Mustard  gas . 

A  Naphthalene 


1,4,-Naphthoquinone  . . . .77*. - . A  t-.ih tit*.1. er44,4-Naphthalenedione 


alpha-Naphthylamine 
beta-Naphthylamine  j"<  * 

alpha-Naphthylthiourea  S.£L. . 

A  Nickel . 

/JT  Nickel  compounds.  N.O.S.1  . 

I  Nickel  carbonyl  . 

AT  Nickel  cyanide . 

Nicotine  . .T.rr? . 

Nicotine  salts  . . .  (H. . 

Nitric  oxide . 

p-Nitroaniline . 

Nitro-benzene  . 

Nitrogen  dioxide  . 

Nitrogen  mustard . 


G  ts 
AK 

A 

£7  A  j 
HIP 


Fulminic  add.  mercury  (2+)  salt . 

2-Propanenitrile,  2-methyl-  . 

1.2-Ethanediamine,  N,N-dimethyl-N'-2- 

pyridinyl-N'-(2-thienylm  ethyl)- . 

Ethanimidothioic  add.  N-[[(methylamino) 

carbonylJoxyK  methyl  ester  . 

Benzene,  1  ,l'-(2A2-trichloroethylidene) 

bis{4-methoxy- . 

Methane,  bromo-  . 

Methane,  chloro-  . 

Carbonchloridic  add.  methyl  ester  . 

Ethane,  1,1,1-trichloro-  .  . 

i  Benzjj  jaceanthryiene,  l,2-dihyaro-3- 

methyl-  . . 

Benzenamine,  4,4'-methylenebis(2-chloro-  . 

Methane,  dibromo- . 

Methane,  dichloro- . 

2-Butanone  . 

2-Butanone,  peroxide . 

Hydrazine,  methyl-  . 

Methane,  iodo- . 

Methane,  isocyanato-  . 

Propan enitrile,  2-hydroxy-2-methyl- . 

2-Pro penoic  add,  2-methyl-,  methyl  ester  . . 

Methanesulfonic  add,  methyl  ester  . 

Phosphorothioic  add,  O.Odimethyl  0-<4- 

nitrophenyl)  ester . 

4(lH)-Pyriniidinone.  2,3-dihydro-6-methyl- 

2-thioxo- . 

Azirino[2'6':3,4]pyrrolo{l,2-aJ  indole-4, 7- 
dione,  6-amino6-Q(aminocarbonyl)oxy] 
methyl>l.la.2,83a.8b-hexahydro-8a- 
methoxy-6-methyl-  [laS-<laalpha,8beta, 

8aalpha6balpha)}-  . 

Guanidine.  N-methyl-N'-nitro-N-nitroso-  . . . 

Ethane.l,l'-thiobis(2-chloro- . 

Same 


1- N  aphthalenamine 

2- Naphthalenamine  . . 

Thiourea,  1-naphthalenyi- 
Same  . 


Nickel  carbonyl  NiCCO).,  (T-4)-  . 

Nickel  cyanide  Ni(CN)2  . 

Pyridine,  3-(  l-methyl-2-pyrrolidinyi)-,  (S>- 


H  YO  Nitrogen  mustard,  hydrochloride  salt 
Nitrogen  mustard  N-oxide  . 


O 


Nitrogen  mustard,  N-oxide.  hydrochloride 

salt . S.C , . 

Nitroglycerin  ...  . 


Nitrogen  oxide  NO  . 

Benzenamine,  4-nitro- . 

Benzene,  nitro- . 

Nitrogen  oxide  NO*  . 

Ethanamine,  2-chloro-,  N-<2-chloroethyl>- 
N-methyl- . . 

Ethanamine.  2-chloro-N-(2-chloroethyl)- 
N-methyl-,  N-oxide  . 


1,2,3-Propanetriol,  trinitrate 


/K  p-Nitrophenol  . I  Phenol,  4-nitro- 


109-77-3 

14862-3 

7439-97-6 


628-86-4 

126-98-7 

91-806 

16752-77-5 

72-43-5 

74-83-9 

74-87-3 

79-22-1 

71-55-6 

56-49-5 

101-14-4 

74- 95-3 

75- 09-2 
78-93-3 

1338-23-4 

60-34-4 

74- 88-4 
624-83-9 

75- 86-6 
80626 
66-27-3 

298600 

56-04-2 


5067-7 

70-25-7 

50660-2 

91-203 

130-15-4 

134-32-7 

91696 

8668-4 

7440626 


13463696 

557-19-7 

54-11-5 


10102-43-9 

100616 

98-963 

10102-446 

51-762 


126662 


56636 

10062-7 
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_ Common  name _ j _ Chemical  abstracts  name 

2>Nitropropane  . . . . . .^.4r. .  Propane.  2-nitro-  . 

Nitroaamine,  N.O.S.1 

5* Nioosodi-n-butylamine' Xf ." Zf. !  l‘Butanamme;  N-butyl-N-nitr^stv' ' ' 
N-Nitoosodiethanolamme.^P  Ethanol.  2,2'4mtroBoimino)bis- 

N-Nxtoosodi  ethylamine  ...TP-ft .  Ethanamme.  N-ethyl-N-rntroso-  .  " 


^  N-Nitto^odnnethyiamine  .  EE  S5S=T yVSS^SSZZ . 

2*S^“,5rethyiet^ylaaune  .  Ethanamme. N-methyl-N-nitroso- . 

KS'm^yar“, . T.trJ.e. .  Urea,  N-methyl-N-nitroso-  .  . 

ww^^e^1TthlUle  '  .  Carbamic  add.  methylnitroso-.  ethyl' ester 

N-Ni&os°methyivmylamme  ...T. tef.fr. .  Vinyiamine, N-methyl-N-nitroso- 

N-Nitrosomorphohne  . T. I?.-/.?.....  Morpholine.  4-nitroso-  . 

N-Nitrosonormcotme  . .TP-./.f .  Pvridine. 


fN-mtrosomorpnolme  . Morpholine,  4-nitroso-  . 

K^n0mire  . -VLr  - .  Pyridine.  3-(  l-nitroso-2-pyTrolidiny  i)-  (S)- 

N-Nitroscpipendine  . TP.-S.fr. . . .  Piperidine,  1-nitroso-  ...  ’  {  h 

N-Nitoosopyrrohdme . . . .  Pyrrolidine.  1-nitroso-  . 

. Glycine. N-methyl-N-nitroso:'::::;;:; . 

tOUldml  "u . .  Benzenamine, 2-methyl-6-nitro-  .  . 

Octamethylpyrophosphoramide  . . SC. .  Diphosphoramide.  octametfavl 

.v  p“mii!fl!!f0Xlde . . .  Osmium  oxide  OsO«,  (T-4)- . 

O  Pentachloro-dibenzofurana  .  . 

A-APentachloroethane  . .-ZZZZZZZZZ  Eth'ane'.'p^n'mddo'rch'";;.' . 

Pentachloromtro  benzene  (PCNB)  Xc  -  .•?. . .  Benzene,  pentachioromtro . 

Sf2S£0PM^r”' ^r-e- .  Phenol,  pentachloro-  . “EE;:;:;:;: . 

a  phS^..:::::f  . £*^N44*thoxyphenyi>. . ::: 

•  Phenylenediamine  Sc . Benzene«fomriieE . 

Phorate  .  Phosphorodithioic  add,  6, 0-diethyl  S- . 

h  -  A  Phthalic  add  esters  N.O.S.*  .  ((ethylthio, methyl]  e«er  . 

uso  Phthalic  anhydride  .  .  l.^isobenztrfuriii'on'e” E E E ! . 

2-Picokne  .  Pyridine, 2-methyl-  . 

A  Polychlorinated  biphenyls  N.O.S.1  . 

AT  Potassium  cyanide  ..  . .EE.'  Potsuiin '^knide  k(CN)’' EEEEE . 

Ss  ^-P .  . Argentatell-),  bislcyanoO.  potassium"":: 

rie . . .  B^nzainide,  3,5Kiijcliloro-N^lflHlinaethyl-2* 

propynyl)- 

...  U^Propanesultone . .  U-Oxathiolan^'iidkdd'e . 

Propargyl  alcohol .  2-Propyn-l-ol .  . 

./V -A  Propylene  dichloride  .  Propane,  1.2-dichloro^ . 

/-/yDU-Propyiemmine  .  .  Aziridine,  2-methyl-  ...."" . 

Propylthiouracil . .  4(lH>-Pyriimdinone,  2,Sriih'y‘dro^prop'yi-' ' ' 

Pyndme . .  Same .  . 

Raserpinie  . X£...7Yf .  Yohimban-16-carbonxylic  acid,  llt17- 

dimethoxy-l&4(3,4,5-trimethoxybenzoyl) 
oxy>,  methyl  ester,  (3beta*16beta,17alpha, 

„  .  a/  18betaL20alphaK . 

^r01101  . .  1.3-Benzenediol  .  . 

S?^skits':fe^:::::::;::;;:;;;;;;;:;;  1:2'B^.^ol:3(2I^ne’  u-dioxide  - 

_  ISSmm"::::::::::^:::::::: . 1  .^Benzooiozoie.  ::::::::::::: 


■  . '  Selenium  compounds,  N.O.S. 1 

¥  I  Selenium  dioxide . E”"":  SdeiiioMadd "EEEEE . 

A T  Selemum  sulfide .  Selenium  sulfide  SeS*  . .'EE 


Chemical 
abstract  No.  i 

79-46-91 
35576-91-1 1 
924-16-3 
1116-54-7 

55- 18-5 
62-75-9 

759-73-9 

10595-95-6 

684-93-5 

615-53-2 

4549-40-0 

59-89-2 

16543-55-8 

100-75-4 

930-55-2 

13256-22-9 

99-55-8 

152-16-9 

20816-12-0 

12363-7 

56- 38-2 
608-93-5 


764)1-7 

8268-8 

87-865 

62-14-2 

108- 95-2 
25265-763 

62-38-1 

103655 

75-14-5 

780351-2 

2984)2-2 

85-44-9 

109- 068 

151506 

506616 

23950585 

1120-71-4 

107-106 

107-19-7 

7867-5 

75556 

5152-5 

110661 


50-555 

108-463 

814)7-2 

9459-7 
7782-49-2  i 

7783006  I 
748656-4  I 
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Common  name 


Chemical  abstracts  name 


Chemical 
abstract  No. 


Selenourea  . . 

A  Silver  . . 

AT  Silver  compounds*  N.O.S.1  . 

aT  Silver  cyanide  . 

A  Silvex  (2*4,5-TP) . 

A  T  Sodium  cyanide . -■ . . . 

Strep tozotocm  . J.G-.rr.fsA. 

Strychnine  . P... 

Strychnine  salts  . 

PA  TCDD  . 


Same 

Same 


630-10-4 

7440-22-4 


Silver  cyanide  Ag(CN)  . 

Propanoic  add,  2-(2,4*5-trichlorophenoxy) 

Sodium  cyanide  Na(CN)  . 

D-Glucose*  2-deoxy-2-(I(methylnitroBo- 

amino)carbonyl]amino}- . 

Stryc.hnidin-10-one  . 


Dibenzo(b,e]  [l,4]dioxin*2,3,7*8-tetra- 


506-64-9 

93-72-1 

143-33*9 

18883-66-4 

57-24-9 


A -A  1,2,4,5-Tetrachlorobenzene  ... 
D  Tetrachlorodibenzo-p-dioxinB 


chloro- . 

Benzene,  1,2,4,5-tetrachloro- 


1746-01-6 

95-94-3 


Cc  (OfiuST 


P  Tetrachlorodibenzofurans  . O.rM.vX  r.. 

Tetrachloroethane,  N.O.S.1 . 

1,1,1,2-Tetrachloroethane . 

A  l*l*2*2-Tetrachloroethane  . 

A  Tetrachloroethylene  . 

A  -  A  2*3*4, 6-Tetrachlorophenol . 

Tetraethyldithiopyrophosphate  ..JfA . 

A  “T  Tetraethyl  lead . 

Tetraethyl  pyrophosphate . .*4? . 

Tetranitrom ethane  . . 

A  Thallium . 

AT  Thallium  compounds,  N.O.S.1  . 

\  Thai  tin  oxide  . 

Thallium  (I)  acetate . 

Thallium  (I)  carbonate  . 

Thallium  (I)  chloride . 

Thallium  (I)  nitrate  . 

Thallium  selenite  . 

At  Thallium  ( I)  sulfate  . 


Thioacetamide  . XC. 

Thiofanox  . 


6  X  Thiomethanol  . 

*  ^  Thiophenol  . 

Thiosemicarbazide 

Thiourea  . 

Thiram  . 


A 

o  x 


^yp 


£ 

A 

A 

A 

% 

*  -A 

,-A 


Toluene  . 

Toluenediamine . S.C, . 

Toluene-2, 4-diamine  . .  .£.& . 

Toloene-2, 6-diamine  ...A A . 

Toluene-3. 4-diamine  . 

Toluene  diisocyanate  . 

o-Toluidine  . . 

o-Toluidine  hydrochloride  _ S.fr. . 

p-Tolnidine  . 3".C, . 

Toxaphene  . 

1.2.4- Trichlorobenzene  . 

1.1.2- Trichloroethane  . 

Trichloroethylene . 

Trichloromethanethiol  . 

Trichloromonofluoromethane  . 

2.4.5- Trichiorophenol  . 

2.4.6- Trichiorophenoi  . 

2.4.5- T  . 

Trichloropropane.  N.O.S.1  . 

1.2.3- Trichioropropane  . . 

0,0,0-Triethyl  phoaphorothioate . .... 

1.3.5- Trinitrobenzene  . 

Trial  1-aziridinyl)  phosphine  sulfide . P. 

Tria(2^-dibromopropyl)  phosphate  ....  ~P.. 


Ethane,  tetrachloro-,  N.0.S . 

Ethane,  1,1,1,2-tetrachloro- . 

Ethane,  1,1,2,2-tetrachioro- . 

Ethene,  tetrachloro- . 

Phenol,  2,3,4, 6-tetrachloro-  . 

Thiodiphosphoric  add.  tetraethyl  ester  .... 

Plumbane,  tetraethyl-  . 

Diphosphoric  add.  tetraethyl  ester . 

Methane,  tetranitro-  . 

Same . 


25322-20-7 

630-20-6 

79-34-5 

127-184 

58-90-2 

3689-24-5 

78-00-2 

10749-3 

509-14-8 

7440-28-0 


Thallium  oxide  TlaO,  . 

Acetic  add,  thallium  (1+)  salt . 

Carbonic  add.  dithallium  (1+)  salt  . 

Thallium  chloride  T1C1 . 

Nitric  add,  thallium  (1+)  salt  . 

Selenious  add,  dithallium  (1+)  gait  . 

Sulfuric  add,  dithallium  (1+)  salt  . 

Ethanethioamide  . 

2-Butanone,  3,3-dimethyl-l-<methylthio)-, 

O{(methylamino)carbonyl]oxime  . 

Methanethiol  . 

Benzenethiol . 

Hydrazinecarbothioamide . 

Same . 

Thioperoxydicar borne  diamide. 

[(HaN)C(S)}&,  tetramethyl- . 

Benzene,  methyl-  1 . 

Benzenediamine,  ar-methyl-  . 

1,3-Benzenediamine,  4-methyl-  . 

1,3- Benzenediamine,  2-methyl-  . 

1 ,2-Benzenediamine,  4-methyl-  . 

Benzene,  1,3-diisocyanato-methyl-  . 

Benzenamine,  2-methyl-  . 

Benzen amine,  2-metbyl-,  hydrochloride 

Benzenamine,  4-methyl-  . 

Same . 

Benzene,  1,2,4-trichloro  . 

Ethane,  1,1.2-trichloro . 

Ethene,  trichioro . 

Methanethiol,  trichioro- . 

Methane,  trichlorofluoro-  . 

Phenol,  2,4,5-trichioro-  . 

Phenol,  2,4,6-trichloro-  .  . 

Acetic  add,  (2,4,5-trichlorophenoxy)-  . 


Propane,  1,2,3-trichloro- . 

Phosphorothioic  add,  0,0,0-triethyl  ester 

Benzene,  1,3,5-trinitro  . 

Aziridine,  l,l',l"-phosphino 
thioylidynetris- 

1-Propanol,  2,  3-dibromo-,  phosphate  (3:1) 


1314-32-5 

563-68-8 

6533-73-9 

7791-12-0 

1010245-1 

12039-52-0 

7446-186 

62-55-5 

39196-184 

74- 93-1 
108-98-5 

79-19-6 

62-56-6 

137-26-8 

108-88-3 

2537645-8 

95-80-7 

823405 

496-72-0 

26471-625 

95534 

636-215 

10649-0 

8001-35-2 

120-82-1 

79-005 

79-01-6 

75- 70-7 
75694 

95- 954 
884)6-2 
93-76-5 

25735-29-9 

96- 184 
126-68-1 

99-354 

52-244 

126-72-7 
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Common  name 


Chemicai  abstracts  name 


Chemical 
abstract  No. 


AT 

AT 


Trypan  blue 


rr. :  ...S.y  c. 


AT 

A 


. !  2.7-Naphthalenedisulfomc  add.  3.3'-{(3.3'- 

I  dimethyl  [1J '-biphenyl M.4'-diyl)bisiazo)] 
T?  ,  <-v-  ^  i  bisf5-amino-4-hydroxy-,  tetrasodium  salt 

Uracil  mustard . l . 1 2,4aH,3H>-Pyrimidinedionet  5fbis(2- 

. ,  chloroethyDamino)- 

Vanadium  pentoxide  .  **  - - - 

Vinyl  chloride  . . . 

Warfarin  . . 


Warfarin  . r.  P. . 


Warfarin  salts,  when  present  at  con¬ 
centrations  less  than  0.3%  . . .5$. r. . . 
Warfarin  salts,  when  present  at  con¬ 
centrations  greater  than  0.3%  .  5.C  -  P 

Zinc  cyanide  . 

Zinc  phosphide . 


Vanadium  oxide  V2O5 . 

Ethene,  chloro-  . 

2  H-l -Benz opyran -2-o ne,  4-hydroxy-3-(3- 
oxo-l-phenyibutyl}-  when  present  at 

concentration  less  than  0.3%  . 

2H-l-Benzopyran-2-one,  4-hydroxy-3- 
(3-oxo-l-phenyibutylK  when  present  at 
concentrations  greater  than  0.3%  . 


T  Zinc  phosphide 


Zinc  phosphide  P3Z113  when  present  at 
concentrations  greater  than  10% 

Zinc  phosphide  ZniPa,  when  present  at 
concentrations  of  10%  or  less . 


72-57-1 

65-75-1 

1314-62-1 

7501-4 


81-81-2 


81-81-2 


557-21-1 

1314-84-7 

1314-84-7 


1  Tb.  ***rm.uon  N.O.S.  (not  othorwi iso  .pooled)  thorn  mmntmn  of  ths  «n«rmi  du.  not  opocificaily  hstod  by  nsmo  in 


this 


ATTACHMENT  E-2 
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Appendix  IX-Ground-Water  Monitoring  List 


Ground-Water  Monitoring  List 


Common 

CAS 

Chemical  abstracts  service  index 

Suggested  PQL 

name 

RN 

name 

methods  (n g/L) 

A  Acenaphthene 

83-32-9 

Acenaphthylene,  1,2-dihydro* 

8100 

200 

• 

8270 

10 

A  nJ 

Acenaphthylene 

208-96-8 

Acenaphthylene 

8100 

200 

> 

8270 

10 

A 

Acetone 

67-64-1 

2-Propanone 

8240 

100 

i^,AA 

Acetophenone 

98-86-2 

Ethanone,  1-phenyl- 

8270 

10 

<c  -  i  A  A  Acetonitrile; 

75-05-8 

Acetonitrile 

8015 

100 

/ 

Methylcyanide 

2-Acetylamino- 

53-96-3 

Acetamide,  N-9H-fluoren-2-yl- 

8270 

10 

fluorene; 

2-AAF 

c  f 

Acrolein 

107-02-8 

2-Propenal 

8030 

5 

8240 

5 

A  ^  ^ 

Acrylonitrile 

107-13-1 

2-Propenenitrile 

8030 

5 

8240 

5 

p  tJV 

Aldrin 

309-00-2 

1 ,4:5,8-Dimethanonaphthalene, 

8080 

0. 

1 1 ' 

1 ,2,3 ,4, 10, 10-hexachloro- 

8270 

10 

1 ,4 ,4  a,  5 , 8 , 8a-hexahy  dro- 

(la,4a,4aB,5a,8a,8afi)- 

HSO 

Allyl 

107-05-1 

1-Propene,  3-chloro- 

8010 

5 

chloride 

8240 

100 

S  C 

4-Aminobiphenyl 

92-67-1 

[1,1  ’-Biphenyl] -4-amine 

8270 

10 

J~c  4  \ 

Aniline 

62-53-3 

Benzenamine 

8270 

10 

/V* 

Anthracene 

120-12-7 

Anthracene 

8100 

200 

8270 

10 

A 

Antimony 

(Total) 

Antimony 

6010 

300 

7040 

2,000' 

7041 

30 

P 

Aramite 

140-57-8 

Sulfurous  acid,  2-chloroethyl  2- 

8270 

10 

[4-(l ,  l-dimethylethyl)phenoxy] 

- 1  -methy  lethy  lester 

A 

Arsenic 

(Total) 

Arsenic 

6010 

500 

7060 

10 

7061 

20 

1 


.A 

Barium 

(Total) 

Barium 

6010 

20 

7080 

1,000 

A 

Benzene 

71-43-2 

Benzene 

8020 

8240 

A 

Benzo  [a]  anthracene ; 

56-55-3 

Benz  [a]anthracene 

8100 

200 

“  i  ' 

Benzanthracene 

8270 

10 

A 

Benzo  [b]fluoranthene 

205-99-2 

Benz[e]  acephenanthry  lene 

8100 

200 

r  /  * 

8270 

10 

A ,  Vf" 

Benzo  [k]  fluoranthene 

207-08-9 

Benzo  [k]fluoranthene 

8100 

8270 

200 

10 

A  .t3* 

Benzo[ghi]perylene 

191-24-2 

Benzo[ghi]perylene 

8100 

200 

8270 

10 

Benzo[a]pyrene 

50-32-8 

Benzo[a]pyrene 

8100 

200 

8270 

10 

A 

Benzyl  alcohol 

100-51-6 

Benzenemethanol 

8270 

20 

A 

Beryllium 

(Total) 

Beryllium 

6010 

3 

7090 

50 

7091 

2 

A 

alpha-BHC 

319-84-6 

Cyclohexane ,  1 , 2 , 3 ,  - 4 , 5 , 6-hexachloro  - , 

8080 

0.05 

(la,2a,3^,4o:,5B  ,6B)- 

8250 

10 

A 

beta-BHC 

319-85-7 

Cy  cl  ohexane ,  1 , 2 , 3 ,4 , 5 , 6-hexachloro- , 

8080 

0.05 

(la,2B,3a,4B,5a,6B)- 

8250 

40 

A 

delta-BHC 

319-86-8  Cyclohexane,  1,2,3,4,5,6-hexachloro-, 

8080 

0.1 

(la,2a,3a;,4fi,5o!,6B)- 

8250 

30 

A 

gamma-BHC; 

58-89-9 

Cyclohexane,  1 ,2,3 ,4 ,5 , 6-hexachloro-, 

8080 

°# 

Lindane 

'  (la, 2a, 3b ,4a, 5a  ,6b)- 

8250 

10 

A  A 

Bis(2-chloroethoxy) 

111-91-1 

Ethane,  l,l’-[methylenebis 

8270 

10 

»  / 

methane 

(oxy  )]bis  [2-chloro- 

A,  ^ 

Bis(2-chloroethyl) 

111-44-4 

Ethane,  l,l’-oxybis  [2-chloro- 

8270 

10 

/ 

ether 

A  S  <~ 

Bis(2-chloro-l- 

108-60-1 

Propane,  2,2’-oxybis  [1-chloro- 

8010 

10 

'  / 

methylethyl)ether; 
2,2’-Di-chloro- 
diisopropyl  ether 

8270 

10 

A 

Bis(2-ethylhexyl) 

117-81-7 

1 ,2-Benzenedicarboxylic  acid, 

8060 

20 

f 

phthalate 

bis(2-ethylhexyl)ester 

8270 

10 

A 

Bromodichloromethane 

75-27-4 

Methane,  bromodichloro- 

8010 

1 

8240 

5 

A 

Bromoform; 

75-25-2 

Methane,  tribromo- 

8010 

2 

Tribromomethane 

8240 

5 

2 


A 

4-Bromopheny/ 

phenyl 

ether 

101-55-3 

Benzene,  l-bromo-4-phenoxy- 

8270 

10 

A/.'t)  A 

Butyl  benzyl 

85-68-7 

1,2-Benzenedicarboxylic  acid,  butyl 

8060 

5 

'  >  ' 

phthalate;  Benzyl 
butylphthalate 

phenylmethyl  ester 

8270 

10 

A 

Cadmium 

(Total) 

Cadmium 

6010 

40 

7130 

50 

7131 

1 

A  A 

/ 

Carbon  disulfide 

75-15-0 

Carbon  disulfide 

8240 

5 

A 

Carbon 

56-23-5 

Methane,  tetrachloro-. 

8010 

1 

tetrachloride 

8240 

5 

A/ 

Chlordane 

57-74-9 

4,7-Methano-lH-indene, 

8080 

0.1 

l,2,4,5,6,7,8,8-octachloro-2, 

3 ,3a, 4, 7 ,7a-hexahydro- 

8250 

10 

A  A 

p-Chloroaniline 

106-47-8 

Benzenamine,  4-chloro- 

8270 

20 

A 

Chlorobenzene 

108-90-7 

Benzene,  chloro- 

8010 

2 

8020 

2 

8240 

5 

P 

Chlorobenzilate 

510-15-6 

Benzeneacetic  acid, 
4-chloro-a-(4-chlorophenyl) 
-a-hydroxy-,  ethyl  ester 

8270 

10 

A 

p-Chloro-m-cresol 

59-50-7 

Phenol,  4-chloro-3-methyl- 

8040 

5 

8270 

20 

A 

Chloroethane; 

75-00-3 

Ethane,  chloro- 

8010 

5 

Ethyl  chloride 

8240 

10 

A 

Chloroform 

67-66-3 

Methane,  trichloro- 

8010 

0.5 

8240 

5 

A 

2-Chloronaphthalene 

91-58-7 

Naphthalene,  2-chloro- 

8120 

10 

8270 

10 

A 

2-Chlorophenol 

95-57-8 

Phenol,  2>chloro- 

8040 

5 

8270 

10 

A 

4-Chlorophenyl 

phenylether 

7005-72-3 

Benzene,  l-chloro-4-phenoxy- 

8270 

10 

3"C 

Chloroprene 

126-99-8 

1, 3-Butadiene,  2-chloro- 

8010 

50 

8240 

5 

A 

Chromium 

(Total) 

Chromium 

6010 

70" 

7190 

500 

7191 

10 

A  N  ^  Chrysene 

218-01-9 

Chrysene 

8100 

200 

8270 

10 

A 

Cobalt 

(Total) 

Cobalt 

6010 

70 

7200 

500 

7201 

10 

3 


A 

Copper 

(Total) 

Copper 

6010 

60 

7210 

200 

4  A 

m-Cresol 

108-39-4 

Phenol,  3-methyl- 

8270 

10 

AA 

o-Cresol 

95-48-7 

Phenol,  2-methyl- 

8270 

10 

AN 

p-Cresol 

106-44-5 

Phenol,  4-methyl-. 

8270 

10 

A 

Cyanide 

57-12-5 

Cyanide 

9010 

40 

Ap 

2,4-D;  2,4- 

94-75-7 

Acetic  acid, 

8150 

10 

Dichlorophenoxyacetic 

(2,4-dichlorophenoxy)- 

acid 

A  Ajffl  4,4’-DDD 

72-54-8 

Benzene  1 , 1  ’-(2,2-dichloroethylidene) 

8080 

0. 

'  rw 

bis[4-chloro- 

8270 

10 

A  .  a/  rt4,4’-DDE 

72-55-9 

Benzene,  1 , 1  ’-(dichloroethenylidene) 

8080 

0. 

'  rwt 

bis[4-chloro- 

8270 

10 

A  fJ/fl  4,4’-DDT 

50-29-3 

Benzene,  1 , 1  ’-(2,2,2-trichloroethylidene) 

8080 

0. 

A  r 

bis[4-chloro- 

8270 

10 

P 

Diallate 

2303-16-4 

Carbamothioic  acid, 

8270 

10 

bis(l-methylethyl)-,  S-(2,3-di- 

chloro-2-propenyl)  ester 

A -A  a//*i  Dibenz[a,hl  anthracene 

53-70-3 

Dibenz[a,h]anthracene . 

8100 

200 

/ 

8270 

10 

A  A 

Dibenzofuran 

132-64-9 

Dibenzofuran 

8270 

10 

A 

Dibromochloro  methane; 

124-48-1 

Methane,  dibromochloro- 

8010 

1 

Chlorodibromomethane 

8240 

5 

A  A 

l,2-Dibromo-3- 

96-12-8 

Propane,  l,2-dibromo-3-chloro- 

8010 

100 

chloropropane;  DBCP 

8240 

5 

8270 

10 

A  A 

1,2-  Dibromoethane; 

106-93-4 

Ethane,  1,2-dibromo- 

8010 

10 

Ethylene  dibromide 

8240 

5 

A.V'/* 

Di-n-butyl 

84-74-2 

1,2-Benzenedicarboxylic  acid, 

8060 

5 

/  » 

phthalate 

dibutyl  ester 

8270 

10 

A 

o-Dichlorobenzene 

95-50-1 

Benzene,  1 ,2-dichloro- 

8010 

2 

8020 

5 

8120 

10 

8270 

10 

A 

m-Dichlorobenzene 

541-73-1 

Benzene,  1,3-dichloro- 

8010 

5 

n 

8020 

5 

8120 

10 

8270 

10 

4 


A 

p-Dichlorobenzene 

106-46-7 

Benzene,  1 ,4-dichloro- 

8010 

8020 

8120 

8270 

A 

3 ,3  ’-Dichlorobenzidine 

91-94-1 

[1,1  ’-Biphenyl]-4,4’-diamine, 
3,3’-dichloro- 

8270 

A  A,  mo. 

trans-l,4-Dichloro- 

2-butene 

110-57- 

2-Butene,  1 ,4-dichloro-,  (E)- 

8240 

A 

Dichlorodifluoromethane 

75-71-8 

Methane,  dichlorodifluoro- 

8010 

8240 

A 

1,1-Dichloroethane 

75-34-3 

Ethane,  1,1-dichloro- 

8010 

8240 

A 

1 ,2-Dichloroethane; 
Ethylene  dichloride 

107-06-2 

Ethane,  1,2-dichloro- 

8010 

8240 

A 

1 , 1-Dichloroethylene; 
Vinylidene  chloride 

75-35-4 

Ethene,  1,1-dichloro- 

8010 

8240 

A 

trans-1,2- 

Dichloroethylene 

156-60-5 

Ethene,  1,2-dichloro-,  (E)- 

8010 

8240 

A 

2 ,4-Dichlorophenol 

120-83-2 

Phenol,  2,4-dichloro- 

8040 

8270 

A  A 

2 , 6-Dichlorophenol 

87-65-0 

Phenol,  2,6-dichloro- 

8270 

A 

1 ,2-Dichloropropane 

78-87-5 

Propane,  1 ,2-dichloro- 

8010 

8240 

p  A  Wteis-1,3- 
'  ’  Dichloropropene 

10061- 

01-5 

1-Propene,  1,3-dichloro-,  (Z)- 

8010 

8240 

A  //Wtrans-1,3- 
/  7  Dichloropropene 

10061- 

02-6 

1-Propene,  1,3-dichloro-,  (E)- 

8010 

8240 

IK,  ? 

Dieldrin 

60-57-1 

2,7:3,6-Dimethanonaphth  [2,3-b]oxirene, 
3,4,5,6,9,9-hexachloro- 
la,2,2a,3,6,6a,7,7a-octahydro-, 
(laa,2B,2aa,3B,6B,6aa,7b,7aa)- 

8080 

8270 

A,  N* 

Diethyl 

phthalate 

84-66-2 

1 ,2-Benzenedicarboxylic  acid, 
diethyl  ester 

8060 

8270 

M  yO  p  0,0-Diethyl  297-97-2  Phosphorothioic  acid,  0,0-diethyl  8270 

1  O-2-pyrazinyl  O-pyrazinyl  ester 

phosphorothioate; 

Thionazin 


e 

Dimethoate 

60-51-5  Phosphorodithioic  acid,  0,0-dimethyl 

8270 

10 

S-[2-(methylamino)-2-oxoethyl] 

ester 

• 

p-(Dimethylamimo) 

60-11-7  Benzenamine , 

8270 

10 

azobenzene 

N,N-dimethyl-4-(phenylazo)- 

A  A 

7,12- 

57-97-6  Benz  [ajanthracene, 

8270 

10 

/u/w 

Dimethylbenz[a]  anthracene  7 , 1 2-dimethyl- . 

aa  .  yt~ 

3,3*  -Dimethy  lbenzidine 

119-93-7  [  1 , 1  ’  -Biphenyl]  -4,4  ’  -diamine , 

8270 

10 

) 

3,3’-dimethyl-. 

y  <- 

alpha,  alpha- 
Dimethylphenethylamine 

122-09-8  Benzeneethanamine ,  aa-dimethy  1- 

8270 

10 

A 

2,4-Dimethylphenol 

105-67-9  Phenol,  2,4-dimethyl- 

8040 

5 

8270 

10 

A,  ^ 

Dimethyl 

131-11-3  1,2-Benzenedicarboxylic  acid, 

8060 

5 

phthalate 

dimethyl  ester 

8270 

10 

A  A 

m-Dinitrobenzene 

99-65-0  Benzene,  1 ,3-dinitro- 

8270 

10 

A 

4,6-Dinitro-o-cre- 

534-52-1  Phenol,  2-methyl-4,6-dinitro- 

8040 

150 

sol 

8270 

50 

A 

2,4-Dinitrophenol 

51-28-5  Phenol,  2,4-dinitro- 

8040 

8270 

o  o 

• 

A 

2,4-Dinitrotoluene 

121-14-2  Benzene,  1 -methyl -2, 4-dinitro- 

8090 

0.2 

8270 

10 

A 

2,6-Dinitrotoluene 

606-20-2  Benzene,  2-methyl-l,3-dinitro- 

8090 

0.1 

8270 

10 

P 

Dinoseb;  DNBP; 

88-85-7  Phenol, 

8150 

1 

2-sec-Butyl-4,6- 

dinitrophenol 

2-(  1  -methylpropyl)-4,6-dinitro- 

8270 

10 

A, 

Di-n-octyl 

117-84-0  1,2-Benzenedicarboxylic  acid, 

8060 

30 

phthalate 

dioctyl  ester 

8270 

10 

5^ 

1,4-Dioxane 

123-91-1  1,4-Dioxane 

8015 

150 

AA, 

Diphenylamine 

122-39-4  Benzenamine,  N-phenyl- 

8270 

Iff 

T> 

Disulfoton 

298-04-4  Phosphorodithioic  acid,  0,0-diethyl 

8140 

2 

S-[2-(ethylthio)ethyl]ester 

8270 

10 

P 

Endosulfan  I 

959-98-8  6,9-Methano-2,4,3-benzodioxathiepin, 

8080 

0.1 

6,7,8,9,10,10-hexachloro-l,5,5a,6,9,9a- 

8250 

10 

hexahydro-,  3-oxide, 
(3a,5aB,6ao:,9ci:,9aB)- 


6 


f,  A 

Endosulfan  II 

33213- 

6,9-Methano-2,4,3-benzodioxathiepin, 

8080 

0.05 

65-9 

6,7,8,9,10,10-hexachloro- 
1 , 5 , 5 a,6 , 9 , 9a-hexahydro- ,  3-oxide, 
(3a,5aa,6B,96,9aa)- 

?A 

Endosulfan  sulfate 

1031- 

6,9-Methano-2,4,3-benzodioxathiepin, 

8080 

0.5 

07-8 

6,7,8,9,10,10-hexachloro-l,5,5a,6,9,9a- 
hexahydro-,  3,3-dioxide 

8270 

10 

a/.'h  pA 

Endrin 

72-20-8 

2,7:3,6-Dimethanonaphth[2,3-b]oxirene, 

8080 

0.1 

'  / 

3,4,5,6,9,9-hexachloro- 

la,2,2a,3,6,6a,7,7a-octahydro-, 

(laa,2B,2afi,3a,6a,6aB,7B,7aa)- 

8250 

10 

p  A  Endrin  aldehyde 

7421- 

l,2,4-Methenocyclopenta[cd]pentalene- 

8080 

0.2 

; 

93-4 

5-carboxaldehyde,  2,2a,3,3,4,7- 

hexachlorodecahydro-, 

(la,2B,2aB,4B,4aB,5B,6aB,6bfi,7R*)- 

8270 

10 

A 

Ethylbenzene 

100-41-4 

Benzene,  ethyl- 

8020 

2 

8240 

5 

A  A,  Je~ 

Ethyl  methacrylate 

97-63-2 

2-Propenoic  acid,  2-methyl-,  ethyl 

8015 

10 

ester 

8240 

5 

8270 

10 

J £■ 

Ethyl  methanesulfonate 

62-50-0 

Methanesulfonic  acid,  ethyl  ester 

8270 

10 

P 

Famphur 

52-85-7 

Phosphorothioic  acid,  0-[4- 
[(dimethylamino)sulfonyl]phenyl]-0,0- 
dimethyl  ester 

8270 

10 

a 

Fluoranthene 

206-44-0 

Fluoranthene 

8100 

200 

8270 

10 

A  f S'* 

Fluorene 

86-73-7 

9H-Fluorene 

8100 

200 

8270 

10 

p  vs* 

/ 

Heptachlor 

76-44-8 

4 , 7 -Methano- 1  H-indene , 

8080 

0.05 

1,4,5,6,7,8,8-heptachloro- 

3a,4,7,7a-tetrahydro- 

8270 

10 

p  jjw 

Heptachlor  epoxide 

1024-57-3  2 , 5-Methano-2H-indeno 

8080 

1 

[1, 2-b]oxirene, 2, 3,4,5, 6,7,7- 
heptachloro-la,lb,5,5a,6,6a,- 
hexahydro-, 

(laa,lbB,2a,5a,5afi,6B,6aa) 

8270 

10 

A 

Hexachlorobenzene 

118-74-1 

Benzene,  hexachloro- 

8120 

0.5 

8270 

10 

A 

Hexachlorobutadiene 

87-68- 

1 ,3-Butadiene,  1 , 1 ,2,3,4,4-hexachloro- 

8120 

5 

8270 

10 

7 


A 

Hexachloro- 

cyclopentadiene 

77-47-4 

A 

Hexachloroethane 

67-72-1 

Hexachlorophene 

70-30-4 

Hexachloropropene 

1888-71- 

A  A 

2-Hexanone 

591-78-6 

A 

1  / 

Indeno(  1,2,3- 
cd)pyrene 

193-39-5 

<3  >' 

Isobutyl  alcohol 

78-83-1 

A,  A'1'1'1  Isodrin 

465-73-6 

A 

Isophorone 

78-59-1 

Isosafrole 

120-58-1 

f  N* 

Kepone 

143-50-0 

A 

Lead 

(Total) 

A 

Mercury 

(Total) 

f  c 

Methacrylonitrile 

126-98-7 

J 

Methapyrilene 

91-80-5 

e 

Methoxychlor 

72-43-5 

H'fP 

Methyl  bromide; 
Bromomethane 

74-83-9 

A  HV0 

f 

Methyl  chloride; 
Chloromethane 

74-87-3 

A  A ,  V  '* 

3-Methylcholanthrene 

56-49-5 

A  A 

Methylene  bromide; 
Dibromomethane 

74-95-3 

1 ,3-Cyclopentadiene, 

8120 

1,2, 3,4,5, 5-hexachloro- 

8270 

Ethane,  hexachloro- 

8120 

8270 

Phenol,  2,2’-methylenebis 

8270 

[3,4,6-trichloro- 

1-Propene, 

8270 

1 , 1 ,2,3,3,3-hexachloro- 

2-Hexanone 

8240 

Indeno  [l,2,3-cd]pyrene 

8100 

8270 

1 -Propanol,  2-methyl- 

8015 

1 ,4,5,8-Dimethanonaphthalene,  1 ,2,3,4,10,  8270 


10-hexachloro-l,  4, 4a, 5, 8,8a 
hexahydro-(  1  a  ,4a  ,4afi  ,  5B  ,8fl ,  8aB)- 
2-Cyclohexen-l-one,  3,5,5-trimethyl-  8090 

8270 

1,3-Benzodioxole,  5-(l-propenyl)-  8270 

l,3,4-Metheno-2H-cyclobuta-  8270 

[cd]pentalen-2-one, 

1 ,  la,3,3a,4,5,5,5a,5b,6-decachlorooctahydro- 
Lead  6010 

7420 

7421 

Mercury  7470 

2-Propenenitrile,  2-methyl-  8015 

8240 


l,2,Ethanediamine,  N,N-dimethyl-N’-2-  8270 
py  ridinyl-N  ’  -(2-thieny  lmethyl)- 


Benzene,  8080 

1 , 1  ’-(2,2,2,trichloroethylidene)bis  8270 

[4-methoxy- 

Methane,  bromo-  8010 

8240 

Methane,  chloro-  8010 

8240 

Benz[j]aceanthrylene,  8270 

1 ,2-dihydro-3-methyl- 

Methane,  dibromo-  8010 

8240 


5 

10 

0. 

10 

10 

10 

50 

200 

10 

50 

10 


60 

10 

10 

10 


40 

1,000 

10 

2 

5 

5 

10 


2 

10 


20 

10 

1 

10 

10 

15 

5 


8 


A 

Methylene  chloride; 

75-09-2 

Methane,  dichloro- 

8010 

5 

Dichloromethane 

8240 

5 

A  A 

Methyl  ethyl  ketone; 

78-93-3 

2-Butanone 

8015 

10 

MEK 

8240 

100 

HVO 

Methyl  iodide; 

74-88-4 

Methane,  iodo- 

8010 

40 

Iodomethane 

8240 

5 

d  \  $<- 

Methyl  methacrylate 

80-62-6 

2-Propenoic  acid,  2-methyl-,  methyl 

8015 

2 

ester 

8240 

5 

Methyl 

66-27-3 

Methanesulfonic  acid,  methyl 

8270 

10 

methanesulfonate 

ester 

A  A 

2-Methylnaphthalene 

91-57-6 

Naphthalene,  2-methyl- 

8270 

10 

p  /-/ypMethyl  parathion; 

298-00-0 

Phosphorothioic  acid,  0,0-dimethyl 

8140 

0.: 

Parathion  methyl 

0(4-nitrophenyl)  ester 

8270 

10 

AA 

4-Methyl-2-pentanone; 

108-10-1 

2-Pentanone,  4-methyl- 

8015 

5 

Methyl  isobutyl  ketone 

8240 

50 

A 

Naphthalene 

91-20-3 

Naphthalene 

8100 

200 

AA 

8270 

10 

1 ,4-Naphthoquinone 

130-154 

1 ,4-Naphthalenedione 

8270 

10 

A  A 

1-Naphthylamine 

134-32-7 

1  -Naphthalenamine 

8270 

10 

A  f< 

2-Naphthylamine 

91-59-8 

2-Naphthalenamine 

8270 

10 

A 

Nickel 

(Total) 

Nickel 

6010 

50 

7520 

400 

A  A 

o-Nitroaniline 

88-744 

Benzenamine,  2-nitro- 

8270 

50 

A  A 

m-Nitroaniline 

99-09-2 

Benzenamine,  3-nitro- 

8270 

50 

A  A 

p-Nitroaniline 

100-01-6 

Benzenamine,  4-nitro- 

8270 

50 

A 

Nitrobenzene 

98-95-3 

Benzene,  nitro- 

8090 

40 

8270 

10 

A 

o-Nitrophenol 

88-75-5 

Phenol,  2-nitro- 

8040 

5 

8270 

10 

A 

p-NitrophenoI 

100-02-7 

Phenol,  4-nitro- 

8040 

10 

8270 

so- 

A  A,  ^ 

4-Nitroquinoline 

56-57-5 

Quinoline,  4-nitro-,  1 -oxide 

8270 

io 

1 -oxide 

A  A 

N-Nitrosodi-n-bu- 

924-16-3 

1-Butanamine,  N-butyl-N-nitroso- 

8270 

10 

tylamine 

9 


A  A 

N-Nitrosodiethylamine 

55-18-5 

Ethanamine,  N-ethyl-N-nitroso- 

8270 

10 

A 

N-Nitrosodimethylamine 

62-75-9 

M  ethanamine,  N-methyl-N-nitroso- 

8270 

10 

• 

A 

N-Nitrosodiphenylamine 

86-30-6 

Benzenamine,  N-nitroso-N-phenyl- 

8270 

10 

A 

N-Nitrosodipropylamine; 

Di-n-propylnitrosamine 

621-64-7 

1-Propanamine, 

N  -nitroso-N  -propy  1- 

8270 

10 

A )  i  c~ 

N-Nitrosomethylethy- 

lamine 

10595- 

95-6 

Ethanamine,  N-methyl-N-nitroso- 

8270 

10 

ft 

N-Nitrosomorpholine 

59-89-2 

Morpholine,  4-nitroso- 

8270 

10 

i  t 

N-Nitrosopiperidine 

100-754 

Piperidine,  1-nitroso- 

8270 

10 

it 

N-Nitrosopyrrolidine 

930-55-2 

Pyrrolidine,  1-nitroso- 

8270 

10 

ff- 

5-Nitro-o-toluidine 

99-55-8 

Benzenamine,  2-methyl-5-nitro- 

8270 

10 

Hyo,  p 

Parathion 

56-38-2 

Phosphorothioic  acid, 
0,0-diethyl-0-(4-nitrophenyl) 

8270 

10 

P  (* ,  A 

Polychlorinated 
biphenyls;  PCBs 

See  Note 
7 

ester 

1,T -Biphenyl,  chloro  derivatives 

8080 

8250 

50 

100 

fj.^A 

Polychlorinated 
dibenzo-p-diox- 
ins;  PCDDs 

See  Note 
8 

Dibenzo[b,e]  [l,4]dioxin,  chloro 
derivatives 

8280 

0.01 

# 

tJ  f  A 

Polychlorinated 
dibenzofurans;  PCDFs 

See  Note 
9 

Dibenzofuran,  chloro  derivatives 

8280 

0.01 

V'*,  A  A 

Pentachlorobenzene 

608-93-5 

Benzene,  pentachloro- 

8270 

10 

A  A 

Pentachloroethane 

76-01-7 

Ethane,  pentachloro- 

8240 

8270 

5 

10 

P 

Pentachloroni- 

trobenzene 

82-68-8 

Benzene,.  pentachloronitro- 

8270 

10 

ft  P,JC 

Pentachlorophenol 

87-86-5 

Phenol,  pentachloro- 

8040 

8270 

5 

50 

S'c  -  /n 

Phenacetin 

6244-2 

Acetamide,  N-(4-ethoxyphenyl) 

8270 

10 

A  ( ftJi'Vi 

Phenanthrene 

85-01-8 

Phenanthrene 

8100 

8270 

200 

10 

/\j  6  X  Phenol 

108-95-2 

Phenol 

8040 

8270 

1 

10 

ot,  s<~ 

p-Phenylenediamine 

106-50-3 

1 ,4-Benzenediamine 

8270 

10 

e 

Phorate 

298-02-2 

Phosphorodithioic  acid,  0,0-diethyl 
S-[(ethylthio)methyl]  ester 

8140 

8270 

2 

10 

10 


10 


£C-£ 

2-Picoline 

109-06-8  Pyridine,  2-methyl- 

8240 

5 

8270 

10 

e 

Pronamide 

23950-  Benzamide,  3,5-dichloro-N- 
58-5  (l,l-dimethyl-2-propynyl)- 

8270 

10 

AA 

Propionitrile; 

107-12-0  Propanenitrile 

8015 

60 

Ethyl  cyanide 

8240 

5 

A,  ^ 

Pyrene 

129-00-0  Pyrene 

8100 

200 

8270 

10 

AA 

Pyridine 

110-86-1  Pyridine 

8240 

5 

8270 

10 

JT  ^ 

Safrole 

94-59-7  1,3-Benzodioxole,  5-(2-propenyl)- 

8270 

10 

A 

Selenium 

(Total)  Selenium 

6010 

750 

7740 

20 

7741 

20 

A 

Silver 

(Total)  Silver 

6010 

70 

7760 

100 

p 

Silvex; 

93-72-1  Propanoic  acid, 

8150 

2 

2,4,5-TP 

2-(2 ,4 ,5-trichlorophenoxy)- 

3  /  c  * 

Styrene 

100-42-5  Benzene,  ethenyl- 

8020 

1 

8240 

5 

Sulfide 

18496-  Sulfide 

25-8 

9030 

10,000 

P 

2,4, 5-T; 

93-76-5  Acetic  acid. 

8150 

2 

2,4,5-Trichlorophenoxy- 
acetic  acid 

(2 ,4 ,5-trichlorophenoxy)- 

A 

2,3,7,8-TCDD; 

1746-01-6  Dibenzo[b,e][l,4]dioxin, 

8280 

0.005 

2,3,7,8-Tetra- 

chlorodibenzo- 

p-dioxin 

2,3 ,7,8-tetrachloro- 

A  A 

1,2, 4,5- 

Tetrachlorobenzene 

95-94-3  Benzene,  1,2,4,5-tetrachloro- 

8270 

10 

A 

1,1,1,2-Tetrachlo- 

630-20-6  Ethane,  1,1,1,2-tetrachloro- 

8010 

5 

roethane 

8240 

5 

A 

1,1,2,2-Tetrachlo- 

79-34-5  Ethane,  1,1,2,2-tetrachloro- 

8010 

0.5 

roethane 

8240 

5 

A 

Tetrachloroethylene; 

127-184  Ethene,  tetrachloro- 

8010 

0.5 

Perchloroethylene; 

T  etrachloroethene 

8240 

5 

A  A 

2,3 ,4 ,6-Tetrachloro- 

58-90-2  Phenol,  2,3,4,6-tetrachloro- 

8270 

10 

phenol 
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e 

Tetraethyl  dithio- 

3689-24-5  Thiodiphosphoric  acid 

8270 

10 

pyrophosphate; 

([(H0)2P(S)]20),  tetraethyl 

Sulfotepp 

ester 

# 

A 

Thallium 

(Total) 

Thallium 

6010 

400 

7840 

1,000 

7841 

10 

A 

Tin 

(Total) 

Tin 

7870 

8,000 

r“ 

A 

Toluene 

108-88-3 

Benzene,  methyl- 

8020 

2 

r 

8240 

5 

Ah,^ 

o-Toluidine 

95-53-4 

Benzenamine,  2-methyl- 

8270 

10 

e 

Toxaphene 

8001-35-2  Toxaphene 

8080 

2 

8250 

10 

A 

1,2,4-  Trichlorobenzene 

120-82-1 

Benzene,  1,2,4-trichloro- 

8270 

10 

A 

1,1,1  -Trichloroethane; 

71-55-6 

Ethane,  1,1,1-trichloro- 

8240 

5 

Methylchloroform 

A 

1,1,2- 

79-00-5 

Ethane,  1 , 1 ,2-trichloro- 

8010 

0.2 

Trichloroethane 

8240 

5 

A 

Trichloroethylene; 

79-01-6 

Ethene,  trichloro- 

8010 

1 

Trichloroethene 

8240 

5 

A 

T  richlorofluoromethane 

75-69-4 

Methane,  trichlorofluoro- 

8010 

10 

8240 

5 

A 

2 , 4 , 5  -Trichl  orophenol 

95-95-4 

Phenol,  2,4,5-trichloro- 

8270 

.A 

2 ,4 , 6-T  richlorophenol 

88-06-2 

Phenol,  2,4,6-trichloro- 

8040 

5 

8270 

10 

A  A 

1 ,2,3-Trichloropropane 

96-18-4 

Propane,  1,2,3-trichloro- 

8010 

10 

8240 

5 

p 

0,0,0-Triethyl 

126-68-1 

Phosphorothioic  acid,  0,0,0-triethyl 

8270 

10 

phosphorothioate 

ester 

A 

sy  m-T  rinitrobenzene 

99-35-4 

Benzene,  1,3,5-trinitro- 

8270 

10 

A 

Vanadium 

(Total) 

Vanadium 

6010 

80 

7910 

2,000 

7911 

40 

A 

*  / 

Vinyl  acetate 

108-05-4 

Acetic  acid,  ethenyl  ester 

8240 

5 

A 

Vinyl  chloride 

75-01-4 

Ethene,  chloro- 

8010 

2 

8240 

10 

A 

Xylene  (total) 

1330-20-7  Benzene,  dimethyl- 

8020 

5 

8240 

5 

Zinc 

(Total) 

Zinc 

6010 

20 

r< 

7950 

50 

12 


NOTES: 

1  The  regulatory  requirements  pertain  only  to  the  list  of  substances;  the  right  hand  columns 
(Methods  and  PQL)  are  given  for  informational  purposes  only.  See  also  footnotes  5  and  6. 

2  Common  names  are  those  widely  used  in  government  regulations,  scientific  publications,  and 
commerce;  synonyms  exist  for  many  chemicals. 

3  Chemical  Abstracts  Service  registry  number.  Where  ’Total’  is  entered,  all  species  in  the  ground 
water  that  contain  this  element  are  included. 

4  CAS  index  names  are  those  used  in  the  9th  Cumulative  Index. 

5  Suggested  Methods  refer  to  analytical  procedure  numbers  used  in  EPA  Report  SW-846  ’Test 
Methods  for  Evaluating  Solid  Waste’,  third  edition,  November  1986.  Analytical  details  can  be 
found  in  SW-846  and  in  documentation  on  file  at  the  agency.  CAUTION:  The  methods  listed  are 
representative  SW-846  procedures  and  may  not  always  be  the  most  suitable  method(s)  for 
monitoring  an  analyte  under  the  regulations. 

6  Practical  Quantitation  Limits  (PQLs)  are  the  lowest  concentrations  of  analytes  in  ground  waters 
that  can  be  reliably  determined  within  specified  limits  of  precision  and  accuracy  by  the  indicated 
methods  under  routine  laboratory  operating  conditions.  The  PQLs  listed  are  generally  stated  to 
one  significant  figure.  CAUTION:  The  PQL  values  in  many  cases  are  based  only  on  a  general 
estimate  for  the  method  and  not  on  a  determination  for  individual  compounds;  PQLs  are  not  a 
part  of  the  regulation. 

7  Polychlorinated  biphenyls  (CAS  RN  1336-36-3);  this  category  contains  congener  chemicals, 
including  constituents  of  Aroclor-1016  (CAS  RN  12674-11-2),  Aroclor-1221  (CAS  RN 
11104-28-2),  Aroclor-1232  (CAS  RN  11141-16-5),  Aroclor-1242  (CAS  RN  53469-21-9), 
Aroclor-1248  (CAS  RN  12672-29-6),  Aroclor-1254  (CAS  RN  11097-69-1),  and  Aroclor-1260 
(CAS  RN  11096-82-5).  The  PQL  shown  is  an  average  value  for  PCB  congeners. 

8  This  category  contains  congener  chemicals,  including  tetrachlorodibenzo-p-dioxins  (see  also 
2,3,7,8-TCDD),  pentachlorodibenzo-p-dioxins,  and  hexachlorodibenzo-p-dioxins.  The  PQL  shown 
is  an  average  value  for  PCDD  congeners. 

9  This  category  contains  congener  chemicals,  including  tetrachlorodibenzofurans, 
pentachlorodibenzofurans,  and  hexachlorodibenzofurans.  The  PQL  shown  is  an  average  value  for 
PCDF  congeners. 


(c)  1993  The  Bureau  of  National  Affairs,  Inc. 
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DETECTION  UMH/REPOKTING  VALUES 
FOR  TOOELE  ARMY  DEPOT; 
NORTH  AREA  AND  SOUTH  AREA 
January  3, 1994 


PRESENTED  TO:  U.S.  ARMY  ENVIRONMENTAL  CENTER 
PREPARED  FOR:  MONTGOMERY  WATSON  AND  ENSERCH  (EBASCO) 
PREPARED  BY:  ENVIRONMENTAL  SCIENCE  &  ENGINEERING 


1.0 


INTRODUCTION 


1. 0.0.1  This  report  has  been  prepared  by  Environmental  Science  &  Engineering  (ESE), 
Gainesville,  Florida,  in  response  to  correspondence  dated  October  5,  1993  from  Mary 
Ellen  Maly  of  the  United  States  Army  Environmental  Center  (USAEC)  to  Mr.  Charles 
Haddox  of  ENSERCH  ENVIRONMENTAL  CORPORATION  (ENSERCH),  formerly 
the  environmental  division  of  EBASCO  SERVICES  INCORPORATED.  Ms.  Maly  was 
requesting  assistance  in  responding  to  a  problem  identified  between  USAEC  analytical 
procedures  and  State  of  Utah  requirements  for  analytical  data.  A  copy  of  this 
correspondence  is  included  in  Appendix  I.  The  subject  of  this  correspondence  was  the 
detection  limits  to  be  used  in  the  analytical  program  for  projects  at  the  Tooele  Army 
Depot  (TEAD)  in  Utah.  These  projects  include  the  TEAD-South  Area  Group  2 
Suspected  Releases  Units  Phase  II  RCRA  Facility  Investigation  (RFI)  and  the  TEAD- 
North  Area  Phase  II  RFI,  Group  A  Suspected  Releases  Solid  Waste  Management  Units 
(SWMUs). 

1. 0.0.2  The  St  ;te  of  Utah  requires  that  all  analytical  values  greater  than  US 
Environmental  Protection  Agency  (USEPA)  Test  Methods  for  Evaluating  Solid  Waste 
Physicai/Chemical  (SW-846,  USEPA,  1986)  practical  quantitation  limits  (PQLs)  be 
reported.  The  USAEC  analytical  program  has  determined  a  separate  set  of  reporting 
limits,  certified  reporting  limits  (CRLs),  to  be  used  in  their  analytical  program.  This 
report  includes  the  results  of  the  evaluation  and  comparison  of  the  two  programs  and 
details  the  procedures  to  be  used  to  ensure  reporting  of  data  that  meets  the  State  of 
Utah's  requirement.  ESEs  efforts  on  resolving  this  problem  between  SW-846  PQLs  and 
USAEC  CRLs  began  in  early  October,  1993. 
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1.1  SUMMARY  OF  RESULTS 


1.1. 0.1  Based  on  the  detection  limit  review  and  comparison  included  with  this  report, 
ESE  believes  that  by  using  the  USAEC  analytical  methods,  the  SW-846  PQLs  can  be 
met  or  exceeded  for  418  of  422  analytes  and  compounds  included  in  the  TEAD 
programs.  Due  to  specifications  required  in  the  USAEC  methods,  ESE  believes  that 
meeting  SW-846  PQLs  for  two  metals  and  two  semivolatiles  in  soil  are  not  possible. 
The  analytes  and  compounds  that  can  not  be  reported  reliably  with  USAEC  procedures 
to  SW-846  PQLs  included  the  following  analytes. 


LM18 

33DCBD 

3,3-Dichlorobenzidine 

CL6CP 

Hexachlorocyclopentadiene 

JS16 

TL 

Thallium 

PB 

Lead 

1.2  SCREENING/EVALUATION  PROCESS  FOR  DETERMINING 
REPORTING  LIMITS 

1.2.0. 1  The  remaining  portions  of  this  report  are  organized  in  order  to  demonstrate  and 
summarize  the  screening  process  ESE  followed  to  evaluate  the  detection  limits  and 
reporting  values  for  the  TEAD  projects.  Section  2.0  includes  the  criteria  and  guidance 
provided  by  the  USAEC  for  determining  reporting  limits.  Section  3.0  presents  in  tabular 
form  the  results  of  the  evaluation  and  elimination  of  compounds  and  analytes  that 
yielded  the  results  discussed  in  Section  1.1.  Section  4.0  describes  how  the  data  will  be 
transmitted  to  the  IRDMIS  and  clients. 
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2.0  GUIDANCE  FROM  USAEC 


2.0.0. 1  Stated  below  are  the  guidelines  provided  for  entry  of  data  into  the  Installation 

Restoration  Data  Management  Information  System  (IRDMIS)  as  dictated  by  the  cited 

correspondence. 

1.  Use  normal  reporting  methods  when  the  USAEC  CRL  is  below  the  SW-846 
PQL. 

2.  When  one -half  of  the  CRL  (criteria  of  detection,  COD)  is  below  the  SW-846 
PQL  use  the  flagging  codes  of  "J"  and  "P".  (Note:  USAEC  now  requires  the  use 
of  the  flagging  code  "1".  The  "J"  and  "P"  flags  were  used  for  pre-1993  QA 
Plans.  This  information  was  obtained  from  USAEC  on  02/18/94.  See  Appendix 
1.) 

3.  When  the  COD  is  above  the  SW-846  PQL  the  laboratory  must  demonstrate,  by 
spiking,  the  ability  to  accurately  report  to  the  lower  levels. 

4.  To  demonstrate  this  ability,  four  standard  matrix  spikes  will  be  performed,  two 
blanks'  and  two  spiked  at  the  SW-846  PQL.  Numerical  values  and  interpretation 
will  be  reported  to  the  IRDMIS  Division.  (Note:  the  letter  provides  no  guidance 
for  strict  interpretation  of  the  results  other  than  to  demonstrate  the  ability  to 
distinguish  between  the  samples  so  that  no  false  positives  or  false  negatives  are 
present.) 

5.  Since  values  greater  than  the  PQL  and  less  than  the  COD  cannot  be  submitted 
to  the  IRDMIS,  a  report  will  be  generated  and  submitted  to  the  client  separately. 


2.0.0.2  ESE  would  like  to  point  out  that  the  quantitation  limits  found  in  SW-846  arc 
provided  as  estimates  only  and  are  not  to  be  used  as  strict  limits  of  detection  achievable 
at  times  for  all  matrices.  This  disclaimer  is  reiterated  several  times  in  the  SW-846 
document  itself.  Copies  of  these  disclaimers  are  included  in  this  report  in  Appendix  II. 
These  disclaimers  are  present  for  the  following  reasons: 

1.  Sample  estimated  quantitation  limits  (EQLs)  are  based  on  wet  weight  for  soils 
and  sediment.  Actual  quantitation  limits  will  therefore  be  higher  when  corrected 
for  percent  moisture  as  required  by  the  USAEC. 

2.  EQLs  are  highly  matrix  dependent  and  are  therefore  listed  for  guidance  only. 

2.0.0. 3  ESE  would  also  like  to  draw  attention  to  the  fact  that  it  has  been  requested  to 
perform  strict  USAEC  methodologies  for  these  projects.  Differences  between  USAEC 
and  SW-846  methods  can  make  it  extremely  difficult  to  achieve  the  EQLs  and  PQLs 
listed  in  SW-846. 

2.0.0.4  The  CRLs  and  CODs  for  USAEC  methods  cited  in  this  report  have  been  taken 
from  the  USAEC  certification  program.  The  EQLs  and  PQLs  have  been  taken  from 
SW-846,  3rd  edition.  The  contract  required  detection  limits  (CRDLs)  for  the  metals 
were  obtained  from  the  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW) 
for  Inorganic  Analyses,  July  1988. 
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3.0  ANALYTE  AND  COMPOUND  SCREENING  DISCUSSION 


3.0.0. 1  The  following  table  contains  a  listing  of  the  USAEC  and  corresponding  SW-846 
analytical  methods  included  in  this  evaluation. 


USAEC  METHOD 

SW846/EPA  METHOD 

JS16/SS10 

6010 

JB01/SB01 

7470/7471 

SD09 

7841 

SD20/JD17 

7421 

SD21/JD15 

7740 

SD22/JD19 

7060 

KF10/TF22 

9200 

KF14/TF27 

365.1 

KT05/TT10 

9035/9250 

KY01/TF18 

9010 

LH10/UH13 

8080 

LH16/UH02 

8080 

LM18UM18 

8270 

LM19/UM20 

8240 

LW12/UW32 

8330 

3.0.0.2  Table  3-1  contains  the  full  analyte  and  compound  list  for  the  methods  used  in 
the  current  efforts  at  TEAD-North  and  South  Areas.  The  current  CRLs,  CODs,  and 
SW-846  PQLs  are  listed  on  this  table.  In  subsequent  parts  of  this  report,  analytes  and 
compounds  will  be  systematically  deleted  from  this  list  to  obtain  a  final  list  of  analytes 
and  compounds  that  this  laboratory  has  conducted  spiking  analyses  on  to  demonstrate 
the  ability  or  inability  to  discriminate  between  false  positives  and  false  negatives. 
Blanks  in  the  table  indicate  that  values  were  not  available  for  that  parameter  or  item. 
These  are  described  with  the  appropriate  note  found  at  the  end  of  Table  3-1. 
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TABLE  3- 1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 

Method 

No. 

Test 

Name 

Analyte  Name 

CRL 

COD 

PQL 

Metals  in  Soil 

Urg/g) 

(M0/g) 

Ojg/g) 

JB01 

HG 

MERCURY 

0.05 

0.025 

0.04 

JD15 

SE 

SELENIUM 

0.25 

0.125 

1 

JD19 

AS 

ARSENIC 

0.25 

0.125 

2 

JD17 

PB 

LEAD 

0.177 

0.0885 

0.6 

JS16 

AG 

SILVER 

0.589 

0.2945 

2 

JS16 

AL 

ALUMINUM 

2.35 

1.175 

4 

JS16 

BA 

BARIUM 

5.18 

2.59 

40 

JS16 

BE 

BERYLLIUM 

0.5 

0.25 

1 

JS16 

CA 

CALCIUM 

100 

50 

1000 

JS16 

CD 

CADMIUM 

0.7 

0.35 

1 

JS16 

CO 

COBALT 

1.42 

0.71 

10 

JS16 

CR 

CHROMIUM 

4.05 

2.025 

2 

JS16 

CU 

COPPER 

0.965 

0.4825 

5 

JS16 

FE 

IRON 

3.68 

1.84 

20 

JS16 

K 

POTASSIUM 

100 

50 

1000 

JS16 

MG 

MAGNESIUM 

100 

50 

1000 

JS16 

MN 

MANGANESE 

2.05 

1.025 

3 

JS16 

NA 

SODIUM 

100 

50 

1000 

JS16 

Nl 

NICKEL 

1.71 

0.855 

6 

JS16 

PB 

LEAD 

10.5 

5.25 

0.6 

JS16 

SB 

ANTIMONY 

7.14 

3.57 

12 

JS16 

TL 

THALLIUM 

6.62 

3.31 

2 

JS16 

V 

VANADIUM 

3.39 

1.695 

10 

JS16 

ZN 

ZINC 

8.03 

4.015 

4 

Cyanide  In  Soft 

KY01  CYN 

CYANIDE 

0.092 

0.046 

0.25 

Or ga nochlorine  Pesticides  in  Soil 

LH10  ABHC  BHC.A 

0.00907 

0.004535 

0.00201 

LH10 

AENSLF 

ENDOSULFAN.A 

0.00602 

0.00301 

0.00938 

LH10 

ALDRN 

ALDRIN 

0.00729 

0.003645 

0.00268 

LH10 

BBHC 

BHC.B 

0.00257 

0.001285 

0.00603 

LH10 

BENSLF 

ENDOSULFAN.B 

0.00663 

0.003315 

0.00266 

LH10 

CLDAN 

CHLORDANE 

0.0177 

0.00885 

0.00938 

LH10 

DBHC 

BHC.D 

0.00555 

0.002775 

0.00603 

LH10 

DLDRN 

DIELDRIN 

0.00629 

0.003145 

0.00134 

LH10 

ENDRN 

ENDRIN 

0.0024 

0.0012 

0.00402 

LH10 

ENDRNA 

ENDRIN  ALDEHYDE 

0.024 

0.012 

0.01541 

LH10 

ESFS04 

ENDOSULFAN  SULFATE 

0.00763 

0.003815 

0.04422 

LH10 

HPCL 

HEPTACHLOR 

0.00618 

0.00309 

0.00201 

LH10 

HPCLE 

HEPTACHLOR  EPOXIDE 

0.0062 

0.0031 

0.05561 

LH10 

ISODR 

ISODRIN 

0.00461 

0.002305 

m 

LH10 

LIN 

BHC.G 

0.00638 

0.00319 

0.00268 

LH10 

MEXCLR 

METHOXYCHLOR 

0.0711 

0.03555 

0.11792 

LH10 

PPDDD 

DDD.PP’ 

0.00826 

0.00413 

0.00737 

LH10 

PPDDE 

DDE.PP’ 

0.00765 

0.003825 

0.00268 

LH10 

PPDDT 

DDT.PP* 

0.00707 

0.003535 

0.00804 

LH10 

TXPHEN 

TOXAPHENE 

0.444 

0.222 

0.13668 

PCB's  in  soil 

LH16 

PCB016 

Aroclor  - 1016 

0.0666 

0.0333 

[1] 

LH16 

PCB221 

Aroclor- 1221 

121 

[1] 

LH16 

PCB232 

Arocior- 1232 

[2] 

[1] 

LH16 

PCB242 

Aroclor- 1242 

12] 

0.0435 

LH16 

PCB248 

Aroclor -1248 

12] 

[1] 

LH16 

PCB254 

Aroclor -1254 

[2] 

[1] 

LH16 

PCB260 

Aroclor -1260 

0.0804 

0.0402 

11] 
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TABLE  3—1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 

Method  Test 

No.  Name 


Semivolatiles  in  Soil 


Analyte  Name 


LM18 

124TCB 

1,2, 4 -TRICHLOROBENZENE 

LM1B 

12DCLB 

1,2-DICHLOROBENZENE 

LM18 

12DPH 

1,2—  DIPHENYL  HYDRAZINE 

LM18 

13DCLB 

1,3-DICHLOROBENZENE 

LM16 

14DCLB 

1,4-DICHLOROBENZENE 

LM18 

245TCP 

2,4,5— TRICHLOROPHENOL 

LM18 

246TBP 

2,4,6— TRIBROMOPHENOL 

LM18 

246TCP 

2,4,6— TRICHLOROPHENOL 

LM18 

24DCLP 

2,4  — DICHLOROPHENOL 

LM18 

24DMPN 

2,4-DIMETHYLPHENOL 

LM18 

24DNP 

2,4— DINITROPHENOL 

LM18 

24DNT 

2.4  — DINITROTOLU  ENE 

LM18 

26DNT 

2,6-  DINITROTOLU  EN  E 

LM18 

2CLP 

2— CHLOROPHENOL 

LM18 

2CNAP 

2— CHLORONAPHTHALENE 

LM18 

2FBP 

FLUOROBIPHENYL 

LM18 

2FP 

2— FLUOROPHENOL 

LM18 

2MNAP 

2-METHYLNAPHTHLENE 

LM18 

2MP 

2-METHYLPHENOL 

LM18 

2NANIL 

2— NITROANILINE 

LM18 

2NP 

2— N1TROPHENOL 

LM18 

33DCBD 

3,3-  DICHLOROBENZIDINE 

LM18 

3NANIL 

3- NITROANILINE 

LM18 

46DN2C 

2— METHYL- 4,6- DINITROPHENOL 

LM18 

4BRPPE 

4-BROMOPHENYLPHENYL  ETHER 

LM18 

4CANIL 

4-CHLOROANILINE 

LM18 

4CL3C 

3- METHYL -4- CHLOROPHENOL 

LM18 

4CLPPE 

4  — CHLOROPHENYLPHENYL  ETHER 

LM18 

4MP 

4-METHYLPHENOL 

LM18 

4NANIL 

4-NITROANILINE 

LM18 

4NP 

4-NITROPHENOL 

LM18 

ABHC 

BHC,  A 

LM18 

AENSLF 

ENDOSULFAN  A 

LM18 

ALDRN 

ALDRIN 

LM 18 

ANAPNE 

ACENAPHTHENE 

LM18 

ANAPYL 

ACENAPHTHYLENE 

LM  18 

ANTRC 

ANTHRACENE 

LM  18 

B2CEXM 

BIS(2-CHLORO ETHOXY)  METHANE 

LM18 

B2CIPE 

BIS(2— CHLOROISOPROPYL)  ETHER 

LM18 

B2CLEE 

BIS(2-CHLOROETHYL)  ETHER 

LM18 

B2EHP 

BIS(2-EHTYLHEXYL)  PHTHALATE 

LM  18 

BAANTR 

BENZO  (A]  ANTHRACENE 

LM18 

BAPYR 

BENZO  [A]  PYRENE 

LM18 

BBFANT 

BENZO  (B)  FLUORANTHENE 

LM18 

BBHC 

BHC.  B 

LM18 

BBZP 

BUTYLBENZYL  PHTHALATE 

LM18 

BENSLF 

ENDOSULFAN  B 

LM18 

BENZID 

BENZIDINE 

LM  18 

BENZOA 

BENZOIC  ACID 

LM18 

BGHIPY 

BENZO  (G.H.IJ  PERYLENE 

LM18 

BKFANT 

BENZO  fK]  FLUORANTHENE 

LM16 

BZALC 

BENZYL  ALCOHOL 

LM  18 

CHRY 

CHRYSENE 

LM18 

CL6BZ 

HEXACHLOROBENZENE 

LM18 

CL6CP 

HEXACHLOROCYCLOPENTADIENE 

LM18 

CL6ET 

HEXACH  LORO  ETHANE 

LM18 

CL DAN A 

CHLORDANE,  ALPHA 

LM18 

CLDANG 

CHLORDANE,  GAMMA 

LM16 

DBAHA 

DIBENZ  [A.H]  ANTHRACENE 

LM18 

DBHC 

BHC,  D 

LM18 

DBZFUR 

DIBENZOFURAN 

LM16 

DEP 

DIETHYL  PHTHALATE 

LM18 

DLDRN 

DIELDRIN 

LM18 

DMP 

DIMETHYL  PHTHALATE 

LMie 

DNBP 

DI-N-BUTYL  PHTHALATE 

LM18 

DNOP 

DJ-N— OCTYL  PHTHALATE 

LM18 

ENDRIN 

ENDRIN 

LM18 

ENDRNA 

ENDRIN  ALDEHYDE 

CRL 

COD 

PQL 

<^g/g) 

(pg/g) 

(pg/g) 

0.04 

0.02 

0.66 

0.11 

0.055 

0.66 

12) 

0.13 

0.065 

0.66 

0.098 

0.049 

0.66 

0.1 

0.05 

0.66 

0.38 

0.19 

[1] 

0.17 

0.085 

0.66 

0.18 

0.09 

0.66 

0.69 

0.345 

0.66 

1.2 

0.6 

3.3 

0.14 

0.07 

0.66 

0.085 

0.0425 

0.66 

0.06 

0.03 

0.66 

0.036 

0.018 

0.66 

0.021 

0.0105 

11] 

0.17 

0.085 

[1] 

0.049 

0.0245 

0.66 

0.029 

0.0145 

0.66 

0.062 

0.031 

3.3 

0.14 

0.07 

0.66 

6  3 

3.15 

1.3 

0.45 

0.225 

3.3 

0.55 

0.275 

3.3 

0.33 

0.165 

0.66 

0.81 

0.405 

1.3 

0.095 

0.0475 

1.3 

0.033 

0.0165 

0.66 

0.24 

0.12 

0.66 

0.41 

0.205 

[1] 

1.4 

0.7 

3.3 

[3] 

13] 

[3) 

0.036 

0.018 

0.66 

0.033 

0.0165 

0.66 

0.033 

0.0165 

0.66 

0.059 

0.0295 

0.66 

0.2 

0.1 

0.66 

0.033 

0.0165 

0.66 

0.62 

0.31 

0.66 

0.17 

0.085 

0.66 

0.25 

0.125 

0.66 

0.21 

0.105 

0.66 

[3] 

0.17 

0.085 

0.66 

(3) 

[2] 

12] 

3.3 

0.25 

0.125 

0.66 

0.066 

0.033 

0.66 

0.19 

0.095 

1.3 

0.12 

0.06 

0.66 

0.033 

0.0165 

0.66 

6.2 

3.1 

0.66 

0.15 

0.075 

0.66 

13] 

13] 

0.21 

0.105 

0.66 

(3] 

0035 

0.0175 

0.66 

0.24 

0.12 

0.66 

13) 

0.17 

0.085 

0.66 

0.061 

0.0305 

0.19 

0.095 

0.66 
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TABLE  3- 1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 

Method  Test 

No.  Name  Analyte  Name 

Semivolatiles  In  Soil  (continued) 


LM18 

ESFS04 

ENDOSULFAN  SULFATE 

LM18 

FANT 

FLUORANTHENE 

LM18 

FLRENE 

FLUORENE 

LM18 

GBHC 

BHC.G  (LINDANE) 

LM18 

HCBD 

H  EXAC  HLOROBUTADI EN  E 

LM18 

HPCL 

HEPTACHLOR 

LM18 

HPCLE 

HEPTACHLOR  EPOXIDE 

LM18 

ICDPYR 

INDENO  [1,2.3— CD]  PYRENE 

LM18 

ISOPHR 

ISOPHORONE 

LM18 

KEND 

ENDRIN  KETONE 

LM18 

MEXCLR 

METHOXYCHLOR 

LM18 

NAP 

NAPHTHALENE 

LM18 

NB 

NITROBENZENE 

LMie 

NBD5 

NITROBENZENE -0(5) 

LM18 

NNDMEA 

N  -  NITROSO  DIM  ETH  YLAM  IN  E 

LM18 

NNDNPA 

N-NITROSO,  Dl-N -PROPYLAMINE 

LM18 

NNDPA 

N- NITROSO  DIPHENYLAMINE 

LM18 

PCB016 

PCB-1016 

LM18 

PCB221 

PCB-1221 

LM18 

PCB232 

PCB-1232 

LM18 

PCB242 

PCB-1242 

LM18 

PCB248 

PCB-1248 

LM18 

PCB254 

PCB-1254 

LM18 

PCB260 

PCB-1260 

LM18 

PCP 

PENTACHLOROPHENOL 

LM18 

PHANTR 

PHENANTHRENE 

LM18 

PHEND6 

PHENOL- D(6) 

LM18 

PHENOL 

PHENOL 

LM18 

PPDDD 

DDD,  PP 

LM18 

PPDDE 

DDE,  PP 

LM18 

PPDDT 

DDT.  PP 

LM18 

PYR 

PYRENE 

LM18 

TRPD14 

TERPHENYL-D(14) 

LM1B 

TXPHEN 

TOXAPHENE 

Volatile  Organics  in  Soil 

LM19 

111TCE 

1,1,1— TRICHLOROETH  AN  E 

LM19 

112TCE 

1,1,2— TRICHLOROETHANE 

LM19 

11DCE 

1,1-  DICHLOROETHENE 

LM19 

11DCLE 

1,1  —  DICHLOROETHANE 

LM19 

12DCD4 

1,2  — DICHLOROETHENE  -  D(4) 

LM19 

12DCE 

1 ,2-  DIC  H  LORO  ETHEN  E 

LM19 

12DCLE 

1 .2—  DICHLORO  ETHAN  E 

LM19 

12DCLP 

1.2  — DICHLOROPROPANE 

LM19 

2CLEVE 

2-CHLOROETHYLVINYL  ETHER 

LM19 

4BFB 

4-BROMOFLUOROBENZENE 

LM19 

ACET 

ACETONE 

LM19 

ACROLN 

ACROLEIN 

LM19 

ACRYLO 

ACRYLONITRILE 

LM19 

BRDCLM 

BROMODICHLOROMETHANE 

LM19 

C13DCP 

CIS-1.3-DICHLOROPROPENE 

LM19 

C2AVE 

VINYL  ACETATE 

LM19 

C2H3CL 

VINYL  CHLORIDE 

LM19 

C2H5CL 

CHLOROETHANE 

LM19 

C6H6 

BENZENE 

LM19 

CCL3F 

TRICHLOROFLUOROMETHANE 

LM19 

CCL4 

CARBON  TETRACHLORIDE 

LM19 

CH2CL2 

METHYLENE  CHLORIDE 

LM19 

CH3BR 

BROMOMETHANE 

LM19 

CH3CL 

CHLOROMETHANE 

LM19 

CHBR3 

BROMOFORM 

LM19 

CHCL3 

CHLOROFORM 

LM19 

CL2BC 

DICHLOROBENZENE  (TOTAL) 

LM19 

CLC6H5 

CHLOROBENZENE 

LM19 

CS2 

CARBON  DISULFIDE 

CRL 

COD 

Ojg/g) 

O'g/g) 

13] 

0.068 

0.034 

0.033 

0.0165 

[3] 

0.23 

0.115 

13] 

13] 

0.29 

0.145 

0.033 

0.0165 

[3] 

[3] 

0.037 

0.0185 

0.045 

0.0225 

0.025 

0.0125 

m 

0.2 

0.1 

0.19 

0.095 

13] 

[3] 

[3] 

J3] 

13] 

[3] 

13] 

1.3 

0.65 

0.033 

0.0165 

0.23 

0.115 

0.11 

0.055 

[3] 

13] 

13] 

0.033 

0.0165 

0.34 

0.17 

[3] 

0  0044 

0.0022 

0.0054 

0.0027 

0.0039 

0.00195 

0.0023 

0.00115 

0.0032 

0.0016 

0.003 

0.0015 

0.0017 

0.00085 

0.0029 

0.00145 

[2] 

0.0029 

0.00145 

0.017 

0.0085 

12] 

|2] 

0.0029 

0.00145 

0.0032 

0.0016 

0.0032 

0.0016 

0.0062 

0.0031 

0.012 

0.006 

0.0015 

0.00075 

0.0059 

0.00295 

0.007 

0.0035 

0.012 

0.006 

0.0057 

0.00285 

0.0088 

0.0044 

0.0069 

0.00345 

0.00087 

0.000435 

(21 

0.00086 

0.00043 

0.0044 

0.0022 

PQL 

(P9/S0 


0.66 

0.66 

0.66 


0.66 

0.66 


0.66 

0.66 

sur,[l] 

0.66 

0.66 


3.3 

0.66 

sur,[1] 

0.66 


0.66 

8ur,(1] 


0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.01 

11] 

0.1 


0.005 

0.005 

0.05 

0.01 

0.01 

0.005 

[1] 

0.005 

0.005 

0.01 

0.01 

0.005 

0.005 

0.005 

0.1 
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TABLE  3-1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 

Method  Test 


No. 

Name 

Analyte  Name 

CRL 

COD 

PQL 

Volatile  Organics  in  Soil  (continued) 

(pg/g) 

(pg/g) 

(pg/g) 

LM19 

DBRCLM 

DIBROMOCHLOROMETHANE 

0.0031 

0.00155 

0.005 

LM19 

ETC6H5 

ETHYLBENZENE 

0.0017 

0.00085 

0.005 

LM19 

MEC6DB 

TOLUENE-D(8) 

0.0015 

0.00075 

sur,[1] 

LM19 

MEC6H5 

TOLUENE 

0.00078 

0.00039 

0.005 

LM19 

MEK 

METHYL  ETHYL  KETONE 

0.07 

0.035 

0.1 

LM19 

MIBK 

METHYL  ISOBUTYL  KETONE 

0.027 

0.0135 

0.05 

LM19 

MNBK 

M ETHYL- N- BUTYL  KETONE 

0.032 

0.016 

0.05 

LM19 

STYR 

STYRENE 

0.0026 

0.0013 

0.005 

LM19 

T13DCP 

TRANS- 1,3— DICHLOROPROPENE 

0.0028 

0.0014 

0.005 

LM19 

TCLEA 

1 , 1 ,2,2— TETR  AC  H  LORO  ETH  AN  E 

0.0024 

0.0012 

0.005 

LM19 

TCLEE 

TETRACHLOROETHENE 

0.00001 

0.000405 

0.005 

LM19 

TRCLE 

TRICHLOROETHENE 

0.0028 

0.0014 

0.005 

LM19 

XYLEN 

XYLENES  (TOTAL) 

0.0015 

0.00075 

0.005 

Explosives  in  Soil 

LW12  135TNB 

1,3,5-TRINITROBENZENE 

0.488 

0.244 

0.25 

LW12 

13DNB 

1,3-DINITROBENZENE 

0.496 

0.248 

0.25 

LW12 

246TNT 

2.4.6-TRINITROTOLUENE 

0.456 

0.228 

0.25 

LW12 

24DNT 

2,4—  DIN1TRITOLUENE 

0.424 

0.212 

0.25 

LW12 

26DNT 

2,6— DINITROTOLUENE 

0.524 

0.262 

0.26 

LW12 

HMX 

CYCLOTETRAMETHYLENE  TETRANITR. 

0.666 

0.333 

2.2 

LW12 

NB 

NITROBENZENE 

2.41 

1.205 

0.26 

LW12 

NG 

NITROGLYCERIN 

4 

2 

[1] 

LW12 

PETN 

PETN 

4 

2 

11] 

LW12 

RDX 

CYCLONITE 

0.587 

0.2935 

1 

LW12 

TETRYL 

NITR  AMINE 

0.731 

0.3655 

0.65 

BTEX  in  Soil 

LO02 

C6H6 

Benzene 

0.085 

0.0425 

2.00 

LO02 

ETC6H6 

Ethylbenzene 

0.062 

0.031 

2.00 

LO02 

MeC6H6 

Toluene 

0.028 

0.014 

2.00 

LO02 

XYLEN 

Xylene 

0.086 

0.043 

2.00 

Metals  In  Water 

Oifl/L) 

</ig/L) 

(pg/U 

SB01 

HG 

MERCURY 

0.243 

0.1215 

0.2 

SD09 

TL 

THALLIUM 

0.28 

0.14 

10 

SD20 

PB 

LEAD 

1.26 

0.63 

3 

SD21 

SE 

SELENIUM 

3.02 

1.51 

5 

SD22 

AS 

ARSENIC 

2.54 

1.27 

10 

SS10 

AG 

SILVER 

4  6 

2.3 

10 

SS10 

AL 

ALUMINUM 

141 

70.5 

200 

SS10 

BA 

BARIUM 

5 

2.5 

200 

SS10 

BE 

BERYLLIUM 

5 

2.5 

5 

SS10 

CA 

CALCIUM 

500 

250 

5000 

SS10 

CD 

CADMIUM 

4.01 

2.005 

5 

SS10 

CO 

COBALT 

25 

.12.5 

50 

SS10 

CR 

CHROMIUM 

6  02 

3.01 

10 

SS10 

CU 

COPPER 

8.09 

4.045 

25 

SS10 

FE 

IRON 

36.8 

19  4 

100 

SS10 

K 

POTASSIUM 

375 

187.5 

5000 

SS10 

MG 

MAGNESIUM 

500 

250 

5000 

SS10 

MN 

MANGANESE 

2.75 

1.375 

15 

SS10 

NA 

SODIUM 

500 

250 

5000 

SS10 

Nl 

NICKEL 

34.3 

17.15 

40 

SS10 

SB 

ANTIMONY 

38 

19 

860 

SS10 

V 

VANADIUM 

11 

5.5 

50 

SS10 

ZN 

ZINC 

21.1 

10.55 

20 

Cyanide  in  Water 

TF18  CYN 

CYANIDE 

2.5 

1.25 

5 

Anions  in  Water 

TF22  NIT 

NITRATE/NITRITE 

10 

5 

10 

TF27 

P04 

TOTAL  PHOSPHATES 

13.3 

6.65 

5000 

TTtO 

CL 

CHLORIDE 

2120 

1060 

2000 

TT10 

S04 

SULFATE 

10000 

5000 

5000 

TT10 

FL 

FLUORIDE 

1230 

615 

1000 
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TABLE  3—1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 


Method 

Test 

No. 

Name 

Analyte  Name 

CRL 

COD 

PQL 

Semlvotatiles  in  Water 

(v  g/U 

(pg/L) 

(M9/U 

UM1B 

124TCB 

1.2,4-TRICHLOROBENZENE 

1.8 

0.9 

10 

UM18 

12DCLB 

1.2-DICHLOROBENZENE 

1.7 

0.85 

10 

UM18 

12DPH 

1.2-DIPHENYL  HYDRAZINE 

12] 

UM18 

13DCLB 

1.3-DICHLOROBENZENE 

1.7 

0.85 

10 

UM18 

14DCLB 

1,4- DICHLOROBENZENE 

1.7 

0.85 

10 

UM18 

245TCP 

2,4,5— TRICHLOROPHENOL 

5.2 

2.6 

10 

UM18 

246TBP 

2,4,6— TRIBROMOPHENOL 

13 

6.5 

[1] 

UM18 

246TCP 

2.4,6— TRICHLOROPHENOL 

4.2 

2.1 

10 

UM18 

24DCLP 

2,4  — DICHLOROPHENOL 

2.9 

1.45 

10 

UM18 

24DMPN 

2,4  — DIMETHYLPHENOL 

5.8 

2.9 

10 

UM18 

24DNP 

2,4— DINITROPHENOL 

21 

10.5 

50 

UM18 

24DNT 

2,4  — DINITROTOLUENE 

4.5 

2.25 

10 

UM18 

26DNT 

2.6— DINITROTOLUENE 

0.79 

0.395 

10 

UM18 

2CLP 

2-CHLOROPHENOL 

0.99 

0.495 

10 

UM18 

2CNAP 

2-CHLORONAPHTHALENE 

0.5 

0.25 

10 

UM18 

2FBP 

2— FLUOROBIPHENYL 

12 

6 

sur,[1] 

UM18 

2FP 

2-FLUOROPHENOL 

17 

6.5 

sur.jlj 

UM18 

2MNAP 

2-METHYLNAPHTHLENE 

1.7 

0.85 

10 

UM18 

2MP 

2-METHYLPHENOL 

3.9 

1.95 

10 

UM18 

2NANIL 

2-NITROANILINE 

4.3 

2.15 

50 

UM18 

2NP 

2-NITROPHENOL 

3.7 

1.85 

10 

UM18 

33DCBD 

3.3— DICHLOROBENZIDINE 

12 

6 

20 

UM18 

3NANIL 

3-NITROANILINE 

4.9 

2.45 

50 

UM18 

46DN2C 

2-METHYL-4, 6- DINITROPHENOL 

17 

8.5 

50 

UM18 

4BRPPE 

4  — BROMOPHENYLPHENYL  ETHER 

4.2 

2.1 

10 

UM16 

4CANIL 

4-CHLOROANILINE 

7.3 

3.65 

20 

UM16 

4CL3C 

3— METHYL— 4— CHLOROPHENOL 

4 

2 

20 

UM18 

4CLPPE 

4-CHLOROPHENYLPHENYL  ETHER 

5.1 

2.55 

10 

UM18 

4MP 

4-METHYLPHENOL 

0.52 

0.26 

10 

UM18 

4NANIL 

4-NITROANILINE 

5.2 

2.6 

20 

UM18 

4NP 

4-NITROPHENOL 

12 

6 

50 

UM18 

ABHC 

BHC,  A 

13] 

UM1B 

AENSLF 

ENDOSULFAN  A 

13] 

UM18 

ALDRN 

ALDRIN 

[3] 

UM16 

ANAPNE 

ACENAPHTHENE 

1.7 

0.85 

10 

UM18 

ANAPYL 

ACENAPHTHYLENE 

0.5 

0.25 

10 

UM18 

ANTRC 

ANTHRACENE 

0.5 

0.25 

10 

UM18 

B2CEXM 

BlS(2  —  CHLORO ETHOXY)  METHANE 

1.5 

0.75 

10 

UM18 

B2CIPE 

BIS(2  — CHLOROISOPROPYL)  ETHER 

5.3 

2.65 

10 

UM16 

B2CLEE 

BIS(2-CHLOROETHYL)  ETHER 

1.9 

0.95 

10 

UM18 

B2EHP 

BIS(2-EHTYLHEXYL)  PHTHALATE 

4.8 

2  4 

10 

UM18 

BAANTR 

BENZO  [A]  ANTHRACENE 

1.6 

0.8 

10 

UM18 

BAPYR 

BENZO  [A]  PYRENE 

4.7 

2.35 

10 

UM18 

BBFANT 

BENZO  [B]  FLUORANTHENE 

5.4 

2.7 

10 

UM18 

BBHC 

BHC.  B 

[3] 

UM18 

BBZP 

BUTYLBENZYL  PHTHALATE 

3  4 

1.7 

10 

UM18 

BENSLF 

ENDOSULFAN  B 

[3] 

UM18 

BENZID 

BENZIDINE 

12] 

UM18 

BENZOA 

BENZOIC  ACID 

13 

6.5 

50 

UM16 

BGHIPY 

BENZO  [G.H.H  PERYLENE 

6.1 

3.05 

10 

UM 18 

BKFANT 

BENZO  IK]  FLUORANTHENE 

0  87 

0  435 

10 

UM18 

BZALC 

BENZYL  ALCOHOL 

0  72 

0.36 

20 

UM18 

CHRY 

CHRYSENE 

2  4 

1.2 

10 

UM18 

CL6BZ 

HEXACHLOROBENZENE 

16 

0.6 

10 

UM1B 

CL6CP 

HEXACHLOROCYCLOPENTADIENE 

8.6 

4.3 

10 

UM18 

CL6ET 

HEXACHLOROETHANE 

1.5 

0.75 

10 

UM18 

CLDANA 

CHLORDANE.  ALPHA 

{3] 

UM18 

CLDANG 

CHLORDANE.  GAMMA 

(3] 

UM16 

DBAHA 

DiBENZ  [A.H]  ANTHRACENE 

6.5 

3.25 

10 

UM18 

DBHC 

BHC.  D 

f3] 

UM18 

DBZFUR 

DIBENZOFURAN 

1.7 

0.85 

10 

UM18 

DEP 

DIETHYL  PHTHALATE 

2 

1 

10 

UM18 

DLDRN 

DIELDRIN 

[3] 

UM18 

DMP 

DIMETHYL  PHTHALATE 

1.5 

0.75 

10 

UM18 

DNBP 

Ol-N -BUTYL  PHTHALATE 

3.7 

1.85 

10 

10 


TABLE  3- 1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 


Method 

Test 

No. 

Name 

Analyte  Name 

CRL 

COD 

PQL 

Semivolatiles  in  Water  (continued) 

<yg/L) 

(A'Q/L) 

fr'g/L) 

UM16 

DNOP 

Dl-N -OCTYL  PHTHALATE 

15 

7.5 

10 

UM18 

ENDRIN 

ENDRIN 

[3] 

UM18 

ENDRNA 

ENDRIN  ALDEHYDE 

[3] 

UM18 

ESFS04 

ENDOSULFAN  SULFATE 

[3] 

UM18 

FANT 

FLUORANTHENE 

3.3 

.  1.65 

10 

UM18 

FLRENE 

FLUORENE 

3.7 

1.85 

10 

UM18 

GBHC 

BHC.G  (LINDANE) 

13] 

UM18 

HCBD 

HEXACHLOROBUTADIENE 

3.4 

1.7 

10 

UM18 

HPCL 

HEPTACHLOR 

[31 

UM16 

HPCLE 

HEPTACHLOR  EPOXIDE 

[3] 

UM18 

ICDPYR 

INDENO  (1,2,3— CD]  PYRENE 

8.6 

4.3 

10 

UM18 

ISOPHR 

ISOPHORONE 

4.8 

2.4 

10 

UM18 

KEND 

ENDRIN  KETONE 

[3] 

UM18 

MEXCLR 

METHOXYCHLOR 

[3] 

UM18 

NAP 

NAPHTHALENE 

0.5  . 

0.25 

10 

UM18 

NB 

NITROBENZENE 

0.5 

0.25 

10 

UM18 

NBD5 

NITROBENZENE-D5 

11 

5.5 

10 

UM18 

NNOMEA 

N— NITROSODIMETHYLAMINE 

[2] 

UM18 

NNDNPA 

N-NITROSO,  DI-N-PROPYLAMINE 

4.4 

2.2 

10 

UM18 

NNDPA 

N-NITROSODIPHENYLAMINE 

3 

1.5 

10 

UM18 

PCB016 

PCB-1016 

13] 

UM18 

PCB221 

PCB-1221 

[3] 

UM18 

PCB232 

PCB-1232 

[3] 

UM18 

PCB242 

PCB-1242 

[3] 

UM18 

PCB248 

PCB-1248 

[3] 

UM18 

PCB254 

PCB-1254 

[3] 

UM18 

PCB260 

PCB-1260 

[3] 

UM18 

POP 

PENTACHLOROPHENOL 

18 

9 

50 

UM16 

PHANTR 

PHENANTHRENE 

0.5 

0.25 

10 

UM18 

PHEND6 

PHENOL-D6 

36 

18 

sur,[l] 

UM18 

PHENOL 

PHENOL 

9.2 

4.6 

10 

UM18 

PPDDD 

ODD,  PP 

[3] 

UM18 

PPDDE 

DDE.  PP 

[3] 

UM18 

PPDDT 

DDT,  PP 

[3] 

UM18 

PYR 

PYRENE 

2.8 

1.4 

10 

UM18 

TRPD14 

TERPHEYL-D14 

14 

7 

sur,[1] 

UM18 

TXPHEN 

TOXAPHENE 

[3] 

Volatile  Organics  in  Water 

UM20 

CCL4 

CARBON  TETRACHLORIDE 

0.58 

0.29 

5 

UM20 

C2AVE 

VINYL  ACETATE 

8.3 

4.15 

50 

UM20 

MIBK 

METHYL  ISOBUTYL  KETONE 

3 

1.5 

50 

UM20 

CH3CL 

CHLOROMETHANE 

3.2 

1.6 

10 

UM20 

MNBK 

M ETHYL- N- BUTYL  KETONE 

3.6 

1.8 

50 

UM20 

CHCL3 

CHLOROFORM 

0.5 

0.25 

5 

UM20 

STYR 

STYRENE 

0.5 

0.25 

5 

UM20 

DBRCLM 

DIBROMOCHLOROM  ETHANE 

0  67 

0.335 

5 

UM20 

CL2BC 

DICHLOROBENZENE  (TOTAL) 

[2] 

UM20 

CH2CL2 

METHYLENE  CHLORIDE 

2.3 

1.15 

5 

UM20 

ACROLN 

ACROLEIN 

[2] 

UM20 

MEC6H5 

TOLUENE 

0.5 

0.25 

5 

UM20 

111TCE 

1,1.1 -TRICHLOROETHANE 

0.5 

0.25 

5 

UM20 

TCLEA 

1,1.2,2-TETRACHLOROETHAN  E 

0.51 

0.255 

5 

UM20 

112TCE 

1,1, 2- TRICHLOROETHANE 

1.2 

0.6 

5 

UM20 

TRCLE 

TRICHLOROETHENE 

0.5 

0.25 

5 

UM20 

11DCE 

1,1- DIC  H  LORO  ETH  ENE 

0.5 

0.25 

5 

UM20 

ACET 

ACETONE 

13 

6.5 

100 

UM20 

11DCLE 

1.1-DICHLOROETHANE 

0.68 

0.34 

5 

UM20 

12DCE 

1,2— DICHLOROETHENE  (TOTAL) 

0.5 

0.25 

5 

UM20 

12DCLE 

1 ,2  -  DIC  H  LORO  ETHAN  E 

0.5 

0.25 

5 

UM20 

ACRYLO 

ACRYLONITRILE 

[2] 

UM20 

12DCLP 

1,2— DICHLOROPROPANE 

0.5 

0.25 

5 

UM20 

CLC6H5 

CHLOROBENZENE 

0.5 

0.25 

5 

UM20 

2CLEVE 

2-CHLOROETHYLVINYL  ETHER 

0.71 

0.355 

10 

UM20 

ETC6H5 

ETHYLBENZENE 

0.05 

0.25 

5 

11 


TABLE  3- 1  METHOD  AND  ANALYTE  LIST:  FULL  LIST 


USAEC 

Method  Test 

No.  Name  Analyte  Name 


Volatile  Organics  in  Water  (continued) 


UM20 

BRDCLM 

BROMODICHLOROMETHANE 

UM20 

TCLEE 

TETR  AC  H  LORO  ETH  EN  E 

UM20 

C13DCP 

CIS— 1.3-DICHLOROPROPENE 

UM20 

CS2 

CARBON  DISULFIDE 

UM20 

C2H3CL 

VINYL  CHLORIDE 

UM20 

CHBR3 

BROMOFORM 

UM20 

C2H5CL 

CHLOROETHANE 

UM20 

T13DCP 

TRANS— 1,3— DICHLOROPROPENE 

UM20 

C6H6 

BENZENE 

UM20 

MEK 

METHYL  ETHYL  KETONE 

UM20 

XYLEN 

XYLENES  (TOTAL) 

UM20 

CH3BR 

BROMOMETHANE 

UM20 

CCL3F 

TRICHLOROFLUOROMETHANE 

Explosives  in  Water 

UW32 

13DNB 

1,3-DINITROBENZENE 

UW32 

TETRYL 

NITRAMINE 

UW32 

HMX 

CYCLOTETRAMETHYLENE  TETRANITR. 

UW32 

246TNT 

2,4.6-TRINITROTOLUENE 

UW32 

135TNB 

1,3.5-TRINITROBENZENE 

UW32 

26DNT 

2,6—  DINITROTOLUENE 

UW32 

NB 

NITROBENZENE 

UW32 

24DNT 

2,4  — DINITROTOLUENE 

UW32 

RDX 

CYCLONITE 

UW32 

2NT 

2-NITROTOLUENE 

PCB's 

in  Water 

UH02 

PCB016 

Aroclor  — 1016 

UH02 

PCB221 

Aroclor-1221 

UH02 

PCB232 

Aroclor- 1232 

UH02 

PCB242 

Aroclor -1242 

UH02 

PCB248 

Aroclor- 1248 

UH02 

PCB254 

Aroclor -1254 

UH02 

PCB260 

Aroclor- 1260 

Organochloropesticides 

in  Water 

UH13 

ALDRIN 

UH 13 

BHC.A 

UH 13 

BHC.B 

UH13 

BHC.D 

UH  13 

BHC.G  (LINDANE) 

UH13 

CHLORDANE.  TECH 

UH13 

DOD.PP' 

UH13 

DDE.PP' 

UH13 

DDT.PP' 

UH13 

DIELDRIN 

UH  13 

ENDOSULFAN  SULFATE 

UH  13 

ENDOSULFAN.A 

UH13 

ENDOSULFAN. B 

UH13 

ENDRIN 

UH13 

ENDRIN  ALDEHYDE 

UH13 

ENDRIN  KETONE 

UH  13 

HEPTACHLOR 

UH13 

HEPTACHLOR  EPOXIDE 

UH13 

ISODRIN 

UH13 

METHOXYCHLOR 

UH13 

TOXAPHENE 

CRL 

COD 

(P9/L) 

(pg/L) 

0.59 

0.295 

1.6 

0.8 

0.58 

0.29 

0.5 

0.25 

2.6 

1.3 

2.6 

1.3 

1.9 

0.95 

0.7 

0.35 

0.5 

0.25 

6.4 

3.2 

0.84 

0.42 

5.8 

2.9 

1.4 

0.7 

0.611 

0.3055 

2.489 

1.2445 

1.21 

0.605 

0.635 

0.3175 

0.449 

0.2245 

0.0738 

0.0369 

0.645 

0.3225 

0.0637 

0.03185 

1.17 

0.585 

0.406 

0.203 

0.16 

0.08 

Ml 

|1] 

11] 

(1) 

0.19 

0.095 

0.0918 

0.0459 

0.0385 

0.01925 

0.024 

0.012 

0.0293 

0.01465 

0.0507 

0.02535 

0.265 

0.1325 

0.0233 

0.01165 

0.027 

0.0135 

0.034 

0.017 

0.0240 

0.012 

0.0786 

0.0393 

0.0230 

0.0115 

0.023 

0.0115 

0.0238 

0.0119 

0.0285 

0.01425 

[2] 

0.0423 

0.02115 

0.0245 

0.01225 

0.0562 

0.0281 

0.057 

0.0285 

1.350 

0.675 

**  HIGH  LEVEL  VALUES  AS  STATEO  IN  SW  846  METHOD  8330 

[1)  Value  or  analyte  not  found  in  SW846  Method  Analyte  List 

[2)  Value  or  analyte  not  found  in  USAEC  Method  Analyte  List, 
compound  may  be  reported  as  a  Tentatively  Identified  Compound  (TIC) 

If  Mass  Spectroscopy  is  performed. 

[3)  CRL  not  Included  with  this  USAEC  Method.  The  analyte  and  CRL  has  been  included 
with  the  appropriate  primary  method  with  lower  detection  limits. 

sur  =  surrogate 


PQL 

(pg/L) 

5 

5 

5 

100 

10 

5 

10 

5 

5 

100 

5 

10 

11] 


0.11 

**4.0 

**13.0 

0.11 

0.26 

0.31 

**6.4 

0.02 

0.84 

**12.0 


[2] 

(2] 

(2) 

0.65 

[2] 

12] 

[2] 


0.04 

0.03 

0.06 

0.09 

0.04 

0.14 

0.11 

0.04 

0.12 

0.02 

0.66 

0.14 

0.04 

0.06 

0.23 

0.03 
0  83 
11] 
1.76 
2.4 
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3.0.0.3  Table  3-2  presents  a  subset  of  the  analytes  from  Table  3-1.  These  analytes  have 
a  CRL  greater  than  or  equal  to  the  SW-846  PQL.  The  majority  of  the  analytes  were 
eliminated  from  Table  3-1  due  to  a  CRL  below  the  PQL  and  will  be  reported  using 
normal  USAEC  reporting  methods  (  as  suggested  in  item  (1)  of  the  USAEC  guidance) 
and  will  not  be  included  in  the  remaining  evaluation.  In  addition,  analytes  have  also 
been  omitted  from  Table  3-2  due  to  lack  of  information  for  certain  USAEC-method  and 
SW-846-method  compounds  (i.e.  no  detection  limits  were  available  for  comparison).  As 
an  example,  organochlorine  pesticides,  polychorinated  biphenyls  (PCBs),  and  explosives 
have  been  added  to  the  USAEC  LM18  and  USAEC  UM18  methods  (semivolatile 
organic  compounds  in  soil  and  water)  but  are  not  in  the  equivalent  SW-846  method, 

EPA  8270. 

3.0.0.4  Analytes  which  have  a  COD  less  than  the  PQL  have  been  eliminated  and  these 
analytes  will  be  reported  using  the  flagging  code  "1"  (as  suggested  in  item  (2)  of  the 
USAEC  guidance).  These  analytes  are  listed  below. 

SOIL  METHOD  TEST  NAME  ANALYTE  NAME 

JB01 
JS16 

LH10 

LM18 


HG 

MERCURY 

CR 

CHROMIUM 

ZN 

ZINC 

CLDAN 

CHLORADANE 

ENDRINA 

ENDRIN  ALDEHYDE 

PPDDD 

DDDJ*P’ 

24DNP 

2,4-DINITROPHENOL 

13 


SOIL 


WATER 


METHOD 

TEST  NAME 

ANALYTE  NAME 

LW12 

135TNB 

1 ,3,5-TRINITROBENZENE 

13DNB 

1 ,3-DINITROBENZENE 

24DNT 

2 ,4-DINITROTOLUENE 

26DNT 

2,6-DINITROTOLUENE 

246TNT 

2,4,6-TRINITROTOLUENE 

TETRYL 

NITRAMINE 

LM19 

112TCE 

1 , 1 ,2-TRICHLOROETHANE 

CHBR3 

BROMOFORM 

CCL4 

CARBON  TETRACHLORIDE 

SB01 

HG 

MERCURY 

SSIO 

ZN 

ZINC 

UH13 

ABHC 

BHC,A 

ALDRN 

ALDRIN 

DLDRN 

DIELDRIN 

HPCL 

HEPTACHLOR 

LIN 

LINDANE 

UM18 

DNOP 

DI-N-OCTYLPHTHALATE 

UW32 

135TNB 

1,3,5-TRINITROBENZENE 

RDX 

CYCLONITE 

TT10 

CL 

CHLORIDE 

S04 

SULFATE 

FL 

FLUORIDE 

3.0.0.5  Table  3.3  presents  analytes  that  have  a  COD  greater  than  the  SW-846  PQL.  The 
analytes  which  have  a  COD  greater  than  the  SW-846  PQL  must  be  addressed  by  the 
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TABLE  3-2  METHOD  AND  ANALYTE  LIST:  ANALYTES  WHERE  CRL>PQL 


USAEC 

Method  Test 


No. 

Name 

Analyte  Name 

CRL 

COD 

PQL 

Metals  in  Soil 

(ug/g) 

(ug/g) 

(ug/g) 

JB01 

HG 

MERCURY 

0.05 

0.025 

0.04 

JS1 6 

CR 

CHROMIUM 

4.05 

2.025 

2 

JS16 

TL 

THALLIUM 

6.62 

3.31 

2 

JS16 

PB 

LEAD 

10.5 

5.25 

0.6 

JS16 

ZN 

ZINC 

8.03 

4.015 

4 

Organochlorine  Pesticides  in  Soil 

LH10 

ABHC 

BHC,A 

0.00907 

0.004535 

0.00201 

LH10 

ALDRN 

ALDRIN 

0.00729 

0.003645 

0.00268 

LH10 

BENSLF 

ENDOSULFAN.B 

0.00663 

0.00331 5 

0.00268 

LH1 0 

CLDAN 

CHLORDANE 

0.0177 

0.00885 

0.00938 

LH10 

DLDRN 

DIELDRIN 

0.00629 

0.003145 

0.00134 

LH1 0 

ENDRNA 

ENDRIN  ALDEHYDE 

0.024 

0.012 

0.01541 

LH10 

HPCL 

HEPTACHLOR 

0.0061 8 

0.00309 

0.00201 

LH10 

LIN 

BHC,G 

0.00638 

0.00319 

0.00268 

LH1 0 

PPDDD 

DDD.PP’ 

0.00826 

0.00413 

0.00737 

LH10 

PPDDE 

DDE.PP' 

0.00765 

0.003825 

0.00268 

LH10 

TXPHEN 

TOXAPHENE 

0.444 

0.222 

0.13668 

Semivolatiles 

;  in  Soil 

LM1 8 

24DMPN 

2,4-DIMETHYLPHENOL 

0.69 

0.345 

0.66 

LM1 8 

33DCBD 

•3,3-DICHLOROBENZIDINE 

6.3 

3.15 

1.3 

LM1 8 

CL6CP 

HEXACHLOROCYCLOPENTADIENE 

6.2 

3.1 

0.66 

Volatile  Organics  in  Soil 

LM1 9 

112TCE 

1 .1 ,2-TRICHLOROETHANE 

0.0054 

0.0027 

0.005 

LM19 

CHBR3 

BROMOFORM 

0.0069 

0.00345 

0.005 

LM19 

CCL4 

CARBON  TETRACHLORIDE 

0.007 

0.0035 

0.005 

LM19 

CH2CL2 

METHYLENE  CHLORIDE 

0.012 

0.006 

0.005 

Explosives  in 

Soil 

- 

LW12 

135TNB 

1,3,5-TRINITROBENZENE 

0.488 

0.244 

0.25 

LW12 

13DNB 

1,3-DINITROBENZENE 

0.496 

0.248 

0.25 

LW12 

246TNT 

2,4,6-TRINITROTOLUENE 

0.456 

0.228 

0.25 

LW12 

24DNT 

2,4-DINITRITOLUENE 

0.424 

0.212 

0.25 

LW12 

26DNT 

2,6-DINITROTOLUENE 

0.524 

0.262 

0.26 

LW12 

NB 

NITROBENZENE 

2.41 

1.205 

0.26 

LW12 

TETRYL 

NITRAMINE 

0.731 

0.3655 

0.65 

15 


TABLE  3-2  METHOD  AND  ANALYTE  LIST:  ANALYTES  WHERE  CRL>PQL 


USAEC 

Method 

No. 

Test 

Name 

Analyte  Name 

CRL 

COD 

p<4P 

Metals  in  Water 

(^g/L) 

(M/L) 

(^g/L) 

SS10 

2N 

ZINC 

21.1 

10.55 

20 

SB01 

HG 

MERCURY 

0.243 

0.1215 

0.2 

Organochlorpesticides  in  Water 

UH1 3 

ABHC 

BHC,  A 

0.0385 

0.01925 

0.03 

UH13 

ALDRN 

ALDRIN 

0.0918 

0.0459 

0.04 

UH1 3 

CLDAN,  T 

CHLORDANE 

0.265 

0.1325 

0.014 

UH13 

DLDRN 

DIELDRIN 

0.0240 

0.012 

0.02 

UH1 3 

HPCL 

HEPTACHLOR 

0.0423 

0.02115 

0.03 

UH1 3 

LIN 

LINDANE 

0.0507 

0.02535 

0.04 

Semivolatiies  in  Water 

UM18 

DNOP 

Dl— N-OCTYL  PHTHALATE 

15 

7.5 

10 

Explosives  in  Water 

UW32 

13DNB 

1,3-DINITROBENZENE 

0.611 

0.3055 

0.1^^ 

o.ifP 

UW32 

246TNT 

2,4,6-TRINITROTOLUENE 

0.635 

0.3175 

UW32 

135TNB 

1 ,3,5-TRINITROBENZENE 

0.449 

0.2245 

0.26 

UW32 

24DNT 

2,4-DINITROTOLUENE 

0.0637 

0.03185 

0.02 

UW32 

RDX 

CYCLONITE 

1.17 

0.585 

0.84 

ANIONS  IN  WATER 

TT10 

CL 

CHLORIDE 

2120 

1060 

2000 

TT1 0 

S04 

SULFATE 

10000 

5000 

5000 

TT10 

FL 

FLUORIDE 

1230 

615 

1000 

TABLE  3-3  METHOD  AND  ANALYTE  LIST:  ANALYTES  WHERE  COD>PQL 
USAEC 

Method  Test 


No. 

Name 

Analyte  Name 

CRL 

COD 

PQL 

Metals  in  Soil 

(ug/g) 

(ug/g) 

(ug/g) 

JS16 

TL 

THALLIUM 

6.62 

3.31 

2 

JS16 

CR 

CHROMIUM 

4.05 

2.03 

2 

JS16 

PB 

LEAD 

10.5 

5.25 

0.6 

JS1 6 

ZN 

ZINC 

8.03 

4.02 

4 

Organochlorine  Pesticides  in  Soil 


LH10 

ABHC 

BHC,A 

0.00907 

0.004535 

0.00201 

LH10 

ALDRN 

ALDRIN 

0.00729 

0.003645 

0.00268 

LH10 

BENSLF 

ENDOSULFAN.B 

0.00663 

0.003315 

0.00268 

LH10 

DLDRN 

DIELDRIN 

0.00629 

0.003145 

0.00134 

LH10 

HPCL 

HEPTACHLOR 

0.00618 

0.00309 

0.00201 

LH10 

LIN 

BHC.G 

0.00638 

0.00319 

0.00268 

LH10 

PPDDE 

DDE.PP’ 

0.00765 

0.003825 

0.00268 

LH10 

TXPHEN 

TOXAPHENE 

0.444 

0.222 

0.13668 

Semivolatiles  in  Soil 

LM18 

33DCBD 

3,3— DICHLOROBENZIDINE 

6.3 

3.15 

1.3 

LM18 

CL6CP 

HEXACHLOROCYCLOPENTADIENE 

6.2 

3.1 

0.66 

Volatile  Organics  in  Soil 

LM19 

CH2CL2 

•METHYLENE  CHLORIDE 

0.012 

0.006 

0.005 

Explosives  in  Soil 

LW12 

NB 

NITROBENZENE 

2.41 

1.205 

0.26 

LW12 

26DNT 

2,6-DINITROTOLUENE 

0.524 

0.262 

0.26 

Organochlorpesticides  in  Water 

(ug/L) 

(ug/L) 

(ug/L) 

UH13 

ALDRN 

ALDRIN 

0.0918 

0.0459 

0.04 

Explosives  in  Water 


UW32 

13DNB 

1,3-DINITROBENZENE 

0.611 

0.3055 

0.11 

UW32 

246TNT 

2,4,6-TRINITROTOLUENE 

0.635 

0.3175 

0.11 

UW32 

24DNT 

2,4-DINITROTOLUENE 

0.0637 

0.03185 

0.02 
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spiking  program  referred  to  in  item  (3)  of  the  USAEC  guidance.  The  details  of  the 
spiking  program  are  included  in  item  (4)  of  this  same  guidance  in  order  to  demonstrate 
ESE’s  ability  to  report  "real"  concentrations  (i.e.,  no  false  positives  or  false  negatives). 


3.0.0.6  The  results  of  the  USAEC  recommended  spiking  program  (historical)  are 
presented  in  Table  3-4.  Many  compounds  listed  in  Table  3-3  were  spiked  at  or  below 
the  respective  SW-846  PQL  during  the  USAEC  certification  process.  Based  on  results 
of  the  certification  spiking  program,  the  following  analytes  have  shown  acceptable 
recovery  from  the  spiked  samples  and  minimal  or  no  recovery  from  the  blanks. 


SOIL 

METHOD 

TEST  NAME 

ANALYTE  NAME 

LH10 

ABHC 

BHC,A 

ALDRN 

ALDRIN 

BENSLF 

ENDOSULFAN,B 

DLDRN 

DIELDRIN 

HPLC 

HEPTACHLOR 

LIN 

BHC,G 

PPDDE 

DDE,PP’ 

TXPHEN 

TOXAPHENE 

LM19 

MECL2 

METHYLENE  CHLORIDE 

WATER 

UH13 

ALDRN 

ALDRIN 

ESE  believes  that  the  analytical  results  for  the  compounds  listed  above  can  be  accurately 
reported  to  SW-846  PQLs. 


TABLE  3-4  METHOD  SPIKE  RECOVERIES:  HISTORICAL  SPIKING  DATA 


USAEC 


Method 

Test 

SW  846 

SPIKE 

RECOVERY 

BLANK 

No. 

Name 

PQL 

TARGET 

RECOVERY 

(ug/g) 

(ug/g) 

(ug/g) 

(ug/g) 

Organochlorine  Pesticides  in  Soil 

LH10 

ABHC 

0.00201 

0.00135 

0.00164 

0.00024 

LH10 

ALDRN 

0.00268 

0.00128 

0.00165 

0.0 

LH10 

BENSLF 

0.00268 

0.00122 

0.00135 

0.00005 

LH10 

DLDRN 

0.00134 

0.00127 

0.00148 

0.0 

LH10 

HPCL 

0.00201 

0.00131 

0.00153 

0.000065 

LH10 

LIN 

0.00268 

0.00131 

0.00159 

0.000208 

LH10 

PPDDE 

0.00268 

0.00143 

0.00168 

0.000045 

LH10 

TXPHEN 

0.1608 

0.112 

0.175 

0.0 

Semivolatiles  in  Soil 


LM18  33DCBD 

1.3 

1.33 

0.0 

0.0 

LM18  CL6CP 

0.66 

1.33 

0.108 

0.0 

Volatile  Organics  in  Soil 

LM19  CH2CL2 

0.005 

0.005 

0.010 

0.00245 

Explosives  in  Soil 

LW12  26DNT 

0.260 

0.524 

0.568 

0.04 

LW12  NB 

0.26 

0.548 

0.373 

0.09 

Organochlorpesticides  in  Water 

(ug/L) 

(ug/L) 

(ug/L) 

(ug/L) 

UH13  ALDRN 

0.0400 

0.0243 

0.0419 

0.0 

Explosives  in  Water 

UW32  13DNB 

0.11 

0.1375 

0.06181 

0.0 

UW32  246TNT 

0.11 

0.28 

0.5368 

0.0 

UW32  24DNT 

0.02 

0.053 

0.0428 

0.0 
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3.0.0.7  Table  3-5  presents  the  analytes  and  compounds  that  neither  meet  the  reporting 
requirements  in  the  USAEC  guidance  (items  (1)  and  (2))  nor  have  acceptable  spiking 
recoveries  as  described  in  the  USAEC  guidance  (items  (3)  and  (4)).  These  analytes  and 
compounds  require  either  further  discussion  or  additional  spike  recovery  evaluation  to 
meet  the  USAEC  guidance  requirements. 

3.0.0. 8  Tables  3-6a  thru  3-6d  present  the  spiking  information  for  the  compounds  found 
in  Table  3-5  and  the  recommendations  for  analytes  which  ESE  had  not  previously 
spiked  at  the  appropriate  levels.  Of  the  compounds  listed  in  Table  3-5,  ESE  has  failed 
to  demonstrate  its  ability  to  report  only  the  thallium,  lead,  hexachlorocyclopentadiene 
and  3,3-dichlorobenzidine  in  soil  to  the  SW-846  PQL  as  presented  above. 

4.0  SUMMARY 

4.0.0. 1  As  this  report  details,  no  analytes  or  compounds  will  be  reported  below  the  SW- 
846  PQL  unless  the  established  CRL  is  already  less  than  the  SW-846  PQL.  Analytes 
and  compounds  that  have  detectable  concentrations  between  the  COD  and  SW-846  PQL 
will  be  reported  to  the  IRDMIS  with  a  "1"  flag.  Analytes  and  compounds  that  do  not  fit 
into  either  of  these  two  categories  will  be  submitted  separately  in  hard  copy  format  to 
the  client  and  USAEC.  Compounds  that  do  not  have  detectable  concentrations  but  are 
in  the  second  category  (COD  is  less  than  SW-846  PQL)  will  be  reported  to  the  IRDMIS 
using  the  CRL  as  detection  limit.  The  evidence  that  the  concentration  was  determined 
to  be  either  less  than  or  equal  to  the  SW-846  PQL  will  be  maintained  by  the  laboratory 
and  available  for  review  if  requested. 


20 


TABLE  3-5  ANALYTES  WHICH  REQUIRE  ADDITIONAL  ATTENTION/EXPLANATION 


USAEC 

Method 

Test 

Analyte  Name 

No. 

Name 

Metals  in  Soil 

JS16 

TL 

THALLIUM 

JS16 

CR 

CHROMIUM 

JS16 

PB 

LEAD 

JS16 

ZN 

ZINC 

Semivolatiles  in  Soil 

LM18 

33DCBD 

3,3-DICHLOROBENZIDINE 

LM18 

CL6CP 

HEXACHLOROCYCLOPENTADIENE 

Explosives  in  Soil 

LW12 

NB 

NITROBENZENE 

LW12 

26DNT 

2,6-DINITROTOLUENE 

Explosives  in  Water 

UW32 

13DNB 

1,3- DINITROBENZENE 

UW32 

246TNT 

2,4,6-TRINITROTOLUENE 

UW32 

24DNT 

2,4-DINITROTOLUENE 

21 


Table  3-6a 


Method: 

Analytes: 

Matrix: 

Units: 


Analvte 

CL6CP 


33DCBD 


LM18 

CL6CP,  33DCBD 
Soil  and  Water 
ug/g  (soil);  ug/L  (water) 

Discussion  i 

As  described  previously  (Table  3-4),  ESE  has  spiked  soil  samples  with  concentrations  of  these 
analytes  at  or  near  the  estimated  PQLs  given  by  SW-846.  Poor  recoveries  were  obtained  at  these 
extremely  low  levels  in  soil.  ESE  has  demonstrated  excellent  recoveries  from  aqueous  samples 
indicating  instrument  sensitivities  for  the  analytes  in  question.  The  problem,  however,  is  the 
extraction  of  these  compounds  from  the  soil  matrix.  ESE  believes,  and  has  demonstrated,  that  the 
recoveries  from  USAEC,  uncleaned  standard  soil,*  is  not  possible  at  the  SW-846  PQL. 

Soil  Wain 


Target 

0 


Recovery 

0 

0 


Analyte 

CL6CP 


Target 

0 


Recovery 

0 

0 


1.33 

0 

0.0215 

■' 

2 

0.91 

0.94 

13.3 

1.8715 

20 

10.73 

1.505 

11.97 

0 

0 

33DCBD 

0 

0 

0 

0 

1.33 

0 

2 

1.11 

0 

0.82 

13.3 

8.881 

20 

21.19 

7.632 

27.96 

*ESE  has  been  requested  to  use  uncleaned  USAEC  Standard  Soil  (Appendix  II). 


Table  3-6b 

Method: 

Analytes: 

Matrix: 

Units: 


UW32 

2,4,6-TNT;  2,4-DNT;  1.3DNB 

Water 

ug/L 


Discussion: 


As  described  previously  (Table  3-4),  ESE  has  spiked  these  compounds  above  the  PQL  with 
excellent  recoveries.  ESE  will  spike  these  compounds  at  the  PQL  and  report  the  results  as 
instructed  by  USAEC.  It  should  be  noted,  however,  that  the  "salting  out"  procedure  utilized  by 
the  SW-846  method  and  not  performed  with  the  standard  AEC  methodology  may  provide  the 
additional  steps  necessary  to  achieve  the  estimated  PQL  given  in  SW-846  method  8330. 


Analyte  Target  Recovery 

2,4,6-TNT  0  0.0 


0.11 


0.121 


2,4-DNT 


0 


0.0 


0.022 


0.038 


1,3-DNB  0  0.0 

0.11  0.129 

As  shown  in  the  results  above  ESE  has  demonstrated  the  ability  to  acheive  the 
SW-846  PQL  using  the  USAEC  Method  UW32. 
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Table  3-6c 


Method: 

Analytes: 

Matrix: 

Units: 


LW12 
NB,  26DNT 
Soil 
ug/L 


Discussion: 

As  shown  in  Table  3-4,  ESE  has  spiked  NB  at  nearly  two  times  the  estimated  PQL  in  SW846 
method  8330  with  excellent  recoveries  when  compared  to  the  blank  spike.  ESE  will  spike  for 
recovery  of  NB  from  soil  at  the  estimated  PQL.  ESE  believes,  however,  that  recoveries  at  the 
estimated  PQL  may  not  be  achievable  due  to  slight  differences  in  the  methods  (USAEC  method 
LW12  vs.  SW-846  method  8080)  which  should  produce  lower  detection  limits  for  method  8330. 
These  include  differences  in  the  initial  sample  weight  and  final  volume  of  the  extract,  along  with 
the  use  of  CaCl2  solution  in  method  8330. 

26DNT  can  be  eliminated  from  spiking  due  to  equivalent  detection  limits  when  the  USAEC  COD 
is  rounded  for  comparison  to  the  SW-846  PQL. 


Results: 


Analvte 


Target 


Recovery 


NB 


0 

0.258 


0.250 


As  shown  above  the  results  demonstrate  ESE’s  ability  to  acheive  the  SW-846  PQLs  for  nitrobenzene  using 
USAEC  Method  LW 12. 
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Table  3-6d 


Method:  JS16 

Analyte:  Tl,  Cr,  Pb,  Zn 

Matrix:  Soil 

UNITS:  ug/g 

Discussion: 

As  described  earlier  the  thallium  level  achievable  with  ICP  (JS16)  is  insufficient  to  meet  EPA’s 
CLP  levels.  The  level  which  is  achievable  by  ICP  is  only  slightly  higher  than  the  desired  level 
3.31  (COD)  vs.  2.0  (PQL).  To  achieve  levels  below  the  COD,  GFAA  must  be  employed. 

For  lead  the  detection  limit  described  by  EPAs  CLP  (0.6)  is  also  much  lower  than  is  attainable  by 
the  USAEC  JS16  Method  (5.25).  GFAA  must  be  employed  to  meet  the  desired  detection  limit. 

Chromium  and  zinc  levels,  when  rounded  for  comparison  to  the  PQL  level  are  identical.  The 
USAEC  method  JS16  can  be  employed  to  achieve  the  desired  levels. 
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APPENDIX  I 


OCT-05-1993  08:03  FROM  TO  919043336622-0001821  P.03 

lQ/OB/i!  W;l«  FAX  Ml  272  0490  KJNTGOHERY  WATSN  0003 

OCT  04  *9S  83102PM  USttMRm*  CETHA-IR  410  671-3S1B  P.2^3 


KKBCX:  E&DDOX.LTE. 


October  5,  0593 

Installation,  Restoration  Division 


Hr.  Charley  Baddrac 
SSASCO  Services,  me. 

143  Union  Boulevard 
Suite  1010 

Lakewood,  Colorado  80238 
Dear  Hr.  Rrrtrtox; 

Thi*  letter  is  to  follow  up  on  die  telephone  conversation 
between  you.  and  Kt.  Michael  Bek  on  September  27 ,  1993  regarding 
detection  Units  for  reporting  analytical  data  results  for  the 
Tooele  any  Depot  (TBAD?  -South  Area  Group  2  Suspected  Releases 
Units  Phase  XX  RCRA  Facility  Investigation  (JOT)  - 

me  state  of  Utah  requires  the  reporting  of  all  analytical 
values  greater  than  the  tJ.S.  Suvixomnental  Protection  Agency 
(£92)  SR  848  practical  quantitation  limits  (PQLs) .  For  some 
analytes,  the  f-S-  Xuty  Rgvirqnmarical  Center-approved  method 
certified  reposting  level  (CRL)  is  greater  than  the  BQD.  Follow 
the  appropriate  procedure  below  to  report  values  greater  than  the 
9QL  bat  less  than  the  CRL. 

1.  If  half  the  CRL  is  less  than  or  equal  to  the  SQL,  values 

greater  the  FQL  and  less  than  the  CRL  can  be  entered  into 

the  Installation  Restoration  Data  Management  Information  System 
CIRDMIS)  database  with  the  flagging  codes  J  and  F.  Use  normal 
£RDMZ8  .data  validation  procedure*. 

2.  Z£  half  the  CRL- is  greater  than  the  FQL,  values  greater 
thaw  pql  and  less  than  half  crt.  carmot  be  entered  into 
the  IRIFrtlS  database.  Tour  laboratory  must  transmit  to  E3ASC0  all 
values  greater’  than  Che  PQL  and  less  than  half  the  CRL  in  hard¬ 
copy  format  for  Inclusion  in  the  draft  and  final  UT  reports. 
Because  XRDKE9  data  validation  procedures  cannot  be  used/  EBASCO 
must  validate  the  data.  After  the  completion  of  all  laboratory 
analysis,  provide  this  Center  with  a  letter  certifying  that  all 
data  excluded  from  IBDMT9  data  validation  have  been  checked  for 
errors  using  accepted  procedures.  To  ensure  that  the  numbers 
mpasted  hy-sheHfcah  which  are  less  than  half  the  CRL  are 
»c^urnhe,  rpur  leb  must  demonstrate  their  accuracy  at  these  low 
levels.  The  following  process  should  be  followed: 

a.  Prepare  four  standard  matrix  samples,  two  blank  and 
two  spiked jwith  the  ccspouad  at  the  SQL. 


OCT  5  ’93  11;00 


PAGE. 003 


nrT -05-1993  08: 03  FROM  T0 

10/0 8/M  OStl#  FAl  SOI  17J  0430  lONTGCKERK  WATSK 

OCT  B4-  *93  C3103R1  USflfTHflmt  CCTVB-IR  410  671-3S18 


919043336622-0001821  P.  04 

12)004 

P.  3/3 


■  2- 


b.  Procws  co  choir  that  the  method  can  distinguish 
between  the  samples  such  that  there  are  no  false  positives  or 
negatives. 

c.  Report  the  coshers  with  your  interpretation  to  this 

Center. 

Sine*  iTKogr?"  was  scheduled  to  stare  on  October  4, 

1993 ,  this  demonstration  effort  should  be  done  immediately. 
Please  notify  tb±M  C&&&S  if  the  lab's  demonstration  fails  fox 
any  of  the  tcated  cospcunds. 

Please  this  constant  in  your  revision  of  the  Data 

Collection  Quality  Assurance  Plan  following  receipt  of  all 
ccasneats.  The  draft  and  final  RFI  reports  oast  include  all 
detected  values,  greater  than  the  PQLa . 

The  point  of  contact  for  this  action  is  Mr.  itichsai  ScJc. 
<410)  671-1635.  The  point  of  contact  for  IRDWIS  or  chemistry 
Questions  is  Hr.  Song  Scarborough,  (410)  671-1367. 

Sincerely, 


Jiaxy  Ellen  Heppner 
Contracting  Officers 
Representative 


Copy  Furnished: 

Mr,  Harry  woods,  104  Colonial  Drive,  Vicksburg,  Mississippi 
39180 


OCT 


5  ’93  11500 


TOTAL  P.04 
PAGE. 004 


REPLY  TO 
ATTENTION  Of 


DEPARTMENT  OF  THE  ARMY 
US  ARMY  TOXIC  AND  HAZARDOUS  MATERIALS  AGENCY 

ABERDEEN  PROVING  GROUND.  MARYLAND  21010-5401 

:tob&r  20,  1992 


K/a^ 


coHSTiTur,0iv 


Technical  9upport  Divi&io1vlr/ 


A 


Dear  USATHAMA  Laboratory: 


Sent  to:  a 

Dr.  Sim  Lessley,  Dat^Chem  Laboratories 
fugh  PreAjtice^  ESE  (Gainesville) 
ennet^(n)atji{j(n,  ESE  (Denver) 

DebW^h  Racioppi,  Roy  F.  Weston,  Inc. 
i^ffiam  yScruton,  PACE,  Incorporated 
nomas '^Johnson,  Interpoll  Laboratories 
har^a&s  Fell,  ETC  Corporation 
i  TJhlfelder ,  EA  Laboratories 


This  is  to  inform  you  of  several  modifications  to  current 
u.s.  Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA) 
procedures.  These  modifications  are  not  perceived  as  having 
any  cost  impact  on  efforts  being  conducted  under  the  Total 
Environmental  Program  Support  contract . 


This  Agency  is  implementing  the  use  of  a  replacement  standard 
soil,  lot  number  R2D ,  for  all  USATHAMA  projects.  Use  of  the  •• 
current  standard  soil  (green  in  color)  should  be  discontinued 
upon  receipt  of  the  replacement  soil. 

The  R2D  soil  will  be  used  in  its  natural  state,  unwashed,  in 
the  quantities  specified  in  the  approved  USATHAMA  method,  with 
the  exception  of  metals  by  inductively  coupled  plasma  (ICP) . 

Metals  by  ICP  will  use  0.1  gram  of  the  R2D  soil,  unwashed. 

The  following  analytes  will  NOT  be  control  analytes  due  to 
continued  high  background  concentrations,  even  with  the  lesser 
quantity  of  standard  soil:  A1 ,  Ba,  Ca,  Fe,  K,  Mg,  Mn,  and  Na. 

All  other  analytes  run  by  the  ICP  method  WILL  be  control 
analytes.  Therefore,  any  result  reported  for  a  metal  by  ICP, 
not  included  in  the  list  above,  MUST  have  control  charts  to 
support  the  data . 

For  example,  if  the  only  metal  analyses  requested  include 
Mg,  Ba,  Se,  and  Cr,  then  control  charts  are  produced  for  Se  and 
Cr.  Analytes  Mg  and  Ba  would  not  require  control  charts.  All 
other  analytes  would  be  required  to  be  spiked  into  the  quality 
control  (QC)  samples,  but  not  analyzed  for  and/or  reported. 


Method  blank  correction  to  the  QC  samples  is  required 
whenever  an  analyte  is  detected  above  the  instrument  detection 
level  in  the  method  blank.  The  correction  will  be  done  based 
upon  instrument  response  values  and  not  the  found  values 
calculated  off  a  calibration  curve.  If  the  instrument  response 
output  is  only  in  concentration,  then  the  correction  will  be 
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based  on  that  value,  as  long  as  it  is  above  the  instrument 
detection  level,  as  determined  in  accordance  with  the 
U.S.  Environmental  Protection  Agency  guidance.  Only  QC  samples 
will  be  method  blank  corrected.  Under  no  circumstances  will 
actual  sample  results  be  corrected  for  the  method  blank  values. 

Due  to  erratic  recoveries  of  antimony  by  ICP,  USATHAMA 
recommends  dropping  the  analysis  of  antimony  from  this  method. 
Laboratories  should  consider  the  analysis  of  antimony  by  graphite 
furnace  atomic  absorption  spectrometry. 

Should  your  laboratory  not  have  R2D  soil  currently,  contact 
Ms.  Darlene  F.  Bader,  (410)  671-1573/3348.  Other  questions 
should  be  directed  to  your  USATHAMA  project  chemist. 


Sincerely, 


Copy  Furnished: 

Program  Manager  for  Rocky  Mountain  Arsenal,  Attention:  AMXRM-LS 
(Messrs.  Gregory  Mohrman  and  Douglas  Stevenson) ,  Commerce  City, 
Colorado  80022-2180 

ALL  TEPS  PRIMES  ^ 


NOTES  OF  TELEPHONE  CONVERSATION 


ESE  Personn^TmakinJ  (or  receiving)  call: _ r 

To(^r  from): - Q  u  r _ C  a  f  {3  0  rtr  o  (J^\ 

^J/rlec 


Telephone  Number: _ 

Time  and  Date:  /  i  O _ ^  ^ 

Subject  of  Conversation:  <j  c-,  lyl ^  C&Jtz. 

Project  Number:  /  S  ,  7~  aJ  j 


v-  h rfs  2^ArLLAX^-> 
'2_±o_  Tzd-  02^0 d 


COMMENTS: 


APPENDIX  II 


TABLE  1  \ 

ESTIMATED  QUANTITATION  LIMITS 


Compounds 

Water  (|ig/L) 
Low-Level 

High-Level 

Soil  (mg/kg) 

HMX 

- 

13.0 

2.2 

RDX 

0.84 

14.0 

1.0 

1,3,5-TNB 

0.26 

7.3 

0.25 

1,3-DNB 

0.11 

4.0 

0.25 

Tetryl 

- 

4.0 

0.65 

NB 

- 

6.4 

0.26 

2,4,6-TNT 

0.11 

6.9 

0.25 

4-Am-DNT 

0.060 

- 

- 

2-Am-DNT 

0.035 

- 

- 

2,6-DNT 

0.31 

9.4 

0.26 

2,4-DNT 

0.020 

5.7 

0.25 

2 -NT 

- 

12.0 

0.25 

4-NT 

- 

8.5 

0.25 

3 -NT 

- 

7.9 

0.25 

8330  -  12 
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TABLE  2.  PRACTICAL  QUANTITATION  LIMITS  (PQL)  FOR  VOLATILE  ORGANICS3 


Practical 

Quantitation 

Limits5 

Ground  water  Low  Soil /Sediment 


Volatiles 

CAS  Number 

ug/L 

ug/Kg 

1.  Chloromethane 

74-87-3 

10 

10 

2.  Bromomethane 

74-83-9 

10 

10 

3.  Vinyl  Chloride 

75-01-4 

10 

10 

4.  Chloroethane 

75-00-3 

10 

10 

5.  Methylene  Chloride 

75-09-2 

5 

5 

6.  Acetone 

67-64-1 

100 

100 

7.  Carbon  Disulfide 

75-15-0 

5 

5 

8.  1,1-Dichloroethene 

75-35-4 

5 

5 

9.  1,1-Di chloroethane 

75-35-3 

5 

5 

10.  trans-l,2-Dichloroethene 

156-60-5 

5 

5 

11.  Chloroform 

67-66-3 

5 

5 

12.  1,2-Di chloroethane 

107-06-2 

5 

5 

13.  2-Butanone 

78-93-3 

100 

100 

14.  1, 1,1-Trichloroethane 

71-55-6 

5 

5 

15.  Carbon  Tetrachloride 

56-23-5 

5 

5 

16.  Vinyl  Acetate 

108-05-4 

50 

50 

17.  Bromodi chloromethane 

75-27-4 

5 

5 

18.  1,1,2,2-Tetrachloroethane 

79-34-5 

5 

5 

19.  1,2-Di chi oropropane 

78-87-5 

5 

5 

20.  trans-l,3-Dichloropropene 

10061-02-6 

5 

5 

21.  Trichloroethene 

79-01-6 

5 

5 

22.  Dibromochloromethane 

124-48-1 

5 

5 

23.  1,1,2-Trichloroethane 

79-00-5 

5 

5 

24.  Benzene 

71-43-2 

5 

5 

25.  cis-l,3-Dichloropropene 

10061-01-5 

5 

5 

26.  2-Chloroethyl  Vinyl  Ether 

110-75-8 

10 

10 

27.  Bromoform 

75-25-2 

5 

5 

28.  2-Hexanone 

591-78-6 

50 

50 

29.  4-Methyl -2-pentanone 

108-10-1 

50 

50 

30.  Tetrachloroethene 

127-18-4 

5 

5 

Revision  0 
Date  September  1986 
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TABLE  2.  -  Continued 


Practical 

Quantitation 

Limits*5 


Ground  water 

Low  Soil /Sediment 

Volatiles 

CAS  Number 

ug/L 

ug/Kg 

31.  Toluene 

108-88-3 

5 

5 

c 

32.  Chlorobenzene 

108-90-7 

5 

5 

r 

33.  Ethyl  Benzene 

100-41-4 

5 

5 

34.  Styrene 

100-42-5 

5 

5 

c 

35.  Total  Xylenes 

5 

D 

aSample  PQLs  are  highly  matrix-dependent.  The  PQLs  listed  herein  are  provided 
for  guidance  and  may  not  always  be  achleveable.  See  the  following  Information 
for  further  guidance  on  matrix-dependent  PQLs. 


bpQLs  listed  for  soil /sediment  are  based  on  wet  weight.  Normally  data  Is 
reported  on  a  dry  weight  basis;  therefore,  PQLs  will  be  higher,  based  on  the 
%  moisture  In  each  sample. 


Other  Matrices:  Factor1 


Water  miscible  liquid  waste  50 
High-level  soil  &  sludges  125 
Non-water  miscible  waste  500 


lpQL  *  [PQL  for  ground  water  (Table  2)]  X  [Factor].  For  non-aqueous 
samples,  the  factor  Is  on  a  wet-weight  basis. 
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APPENDIX  ID 


CERTIFICATION  ANALYSIS 


Report  Date:  09/19/88 


Method  Name: 
Compound : 

Units  of  Measure 


ABHC 


TABLEM9F  DATA  POINTS 


Laboratory : 
Analysis  Date: 
Matrix: 


Target 

Concentration 


Found  Concentration 


0.2600000 

0.2000000 

0.2200000 

0.2800000 


1 .3500000 


1 .5800000 
2.0500000 
1  .42.00000 
1 .5100000 


2.7000000 


2.1 700000 
2.9300000 
9.8000000 
3.4400000 


5-4000000 


4.6700000 

5.5700000 

6.4100000 

4.5900000 


13.510000 


1 1 . 860000 
12.030000 
15.920000 
6.8000000 


27 . 020000 


24.530000 
23 . 060000 
28.410000 
27.980000 


ES 

08/ 1 6/8S 
SO 


CERTIFICATION  ANALYSIS 


ReDort  Date:  09/19/88 


Method  Name:  ALDRN 

Compound :  ALDRN  . 

Units  of  Measure  :  JJCG  / K.C 

TABLE  OF  DATA  POINTS 


Laboratory : 
Analysis  Date: 
Matrix: 


ES  H 
08/1  6/^o 
SO 


Target 

Concentration 


Found  Concentration 


0 

0 


1 .2800000 


0.6200000 
3.9000000 
0 . 7700000 
1 .2900000 


2.5700000 


2 .0600000 
2.6900000 
5 . 0300000 
3 . 0600000 


5 . 1 400000 


5.7100000 
5.5200000 
7 . 3700000 


5.0500000 


12.850000 


1 1 .460000 
12.910000 
16.230000 
7.2400000 


24 .840000 
22.450000 
28 . 430000 
28 . 580000 


25.700000 


CERTIFICATION  ANALYSIS 


Report  Date:  09/19/8S 


Method  Name:  BENSLF 

Compound:  BENSLF  , 

Units  of  Measure:  U^G 

TABLE  OF  DATA 


Laboratory: 
Analysis  Date: 
Matrix: 

POINTS 


Target 

Concentration 


Found  Concentration 


0 . 1 600000 
0.0400000 


1 .2200000 


1 . 3400000 
1 .8300000 
0.7600000 
1 .4800000 


2 .4400000 


4.8700000 


2.4200000 

3.0200000 

2.8500000 

5.2800000 

6 . 1400000 

7.1400000 
6.4800000 
5.0500000 


12.1  90000 


1 1 .890000 
13.260000 
17.060000 
7.41 00000 


24.640000- 

24.700000 

29.890000 

30.610000 


ES 

08/16/85 

SO 


24.370000 


CERTIFICATION  ANALYSTS 


Report  Date:  09/19/88 


Method  Name:  DLDRN 

Compound:  DLD^N  . 

Units  of  Measure: 

TABLE  OF  DATA  POINTS 


Laboratory : 
Analysis  Date: 
Matrix : 


ES 

08/  1  6 
SO 


Target 

Concentration 


Found  Concentration 


0 


0 

0 

0 

0 


1 .2700000 


1 .5100000 
2 . 1 900000 
0.8900000 
1 .3600000 


2 . 5400000 


2.6100000 

2.9500000 

2.9100000 

4.6900000 


5.0900000 


7.3100000 

5.9800000 

6.8600000 

5.3700000 


12.720000 


12.750000 

13.380000 

17.290000 

7.9800000 


24.770000 
24.080000 
29.430000 
29.61 0000 


25.430000 


CERTIFICATION  ANALYSIS 


Report  Date:  09/19/88 


Method  Name :  HPLC 

Compound:  HPLC 

Units  of  Measure:  UGG 

TABLE  OF  DATA 

Target 

Concentration 

0 


1 .3100000 


2.6200000 


5.2500000 


13.11 0000 


Laboratory : 
Analysis  Date: 
Matrix: 

POINTS 


Found  Concentration 

,0.2300000 

0 

0 

0.0300000 

1  .3500000 
1  .7800000 
1  .  0800000 
1  .91  00000 

2.5900000 

2.8700000 

2.3800000 

3.6800000 

7 . 1 400000 
5.6100000 

5.6800000 
6.6900000 

13.950000 

12.720000 

17.860000 

8.2900000 

26. 1 90000 
24.820000 
30.210000 
29.310000 


ES 

08/16/88 

SO 


26.230000 


CERTIFICATION  ANALYSIS 


Report  Date:  09/19/38 


Method  Name: 
Compound : 

Units  of  Measure: 


LIN 

LIN 

JIGS'  I  ^ 
TABLE  OF 


DATA  POINTS 


Laboratory : 
Analysis  Date: 
Matrix: 


Target 

Concentration 

0 

1.31 00000 

2.6200000 

5 .2500000 

13.11 0000 


Found  Concentration 

0. -2300000 
0. 1800000 
0 . 1800000 
0.2400000 

1 .6700000 
1 .4900000 
1 .4700000 
1  .7400000 

2.7700000 
3.5800000 
3.11 00000 
3.7200000 

7 .2400000 
7.01 00000 
5 . 9000000 
5.9900000 

13.610000 
12.050000 
18.670000 
8 .6300000 


26.51 0000 
25 

28.750000 

30.210000 


26.230000 


CERTIFICATION  ANALYSIS 


Report  Date:  09/19/88 


Method  Name: 
Compound: 

Units  of  Measure: 


PPDDE 


TABLE  OF  DATA  POINTS 


Target 

Concentration 


0 


1 .4300000 


Laboratory: 
Analysis  Date: 
Matrix: 


Found  Concentration 

0.01 00000 
0 

0.1700000 

0 

2.2700000 
1  .7200000 
1  .0800000 
1 .6600000 


2.8600000 


2.6900000 
3.1300000 
2.3900000 
5. 1400000 


5.7200000 


14.300000 


8.0800000 
8 . 5600000 
6.7900000 
5.4900000 

14.380000 

14.360000 

19.450000 

8.5100000 


28.610000 


28 . 1 70000 
27.890000 
33.51 0000 
33.940000 


ES 

08/1 6/88 
SO 


CERTIFICATION  ANALYSIS 


Report  Date:  09/ 19/86 


Method  Name:  TXPHEN 
Compound:  TXPHEN 
Units  of  Measure:  UGG 


TABLE  OF  DATA  POINTS 


Laboratory:  ES 

Analysis  Date:  08/lS^R| 
Matrix:  SO 


Target 

Concentration 


Found  Concentration 


0.0560000 


0.0940000 
0  .  1  090000 
0.0710000 
0.11 50000 


0.11 20000 


0  .  1  490000 
0 . 1  900000 
0 . 1 980000 
0  .  1  61  0000 


0.2240000 


0.2360000 
0 . 1  940000 
0 .2920000 
0.3020000 


0.5600000 


0.6500000 
0.6090000 
0.6690000 
0 .3680000 


1  .  1200000 


1  .2880000 
1 .2840000 
2.0600000 
1  .  6400000 


Report  Date:  07/07/88 


CERTIFICATION  ANALYSIS 


Method  Name:  33DCBD 
Compound:  33DCBD 
Units  of  Measure:  UGG 

TABLE  OF  DATA  POINTS 


Laboratory: 
Analysis  Date: 
Matrix: 


Target 

Concentration 


Found  Concentration 


0 


0 

0 


1 .3300000 


0 

0 


3.3300000 


0.7264100 
1 . 1434800 


6.6700000 


1 .3353500 
3.0323900 


ES 

04/09/87 

SO 


13.300000 


8.8805800 

7.6322100 


CERTIFICATION  ANALYSIS 


Report  Date:  06/10/87 


Method  Name:  3-3 ' -DICHLOROBENZIDINE 

Compound:  3-3DCB 

Units  of  Measure:  UGL 


Laboratory : 
Analysis  Date: 
Matrix: 


TABLE  OF  DATA  POINTS 


Target 

Concentration 


Found  Concentration 


0 


0 

0 


0.5000000 


0 

0 


1 


0 

0 


2 


1.11 00000 

0.8200000 


5 


3.7200000 

4.6600000 


1  0 


6.9200000 

7.9500000 


20 


21.1 90000 
27.960000 


50 


61 .480000 
82.050000 


CERTIFICATION  ANALYSIS 

Method  Name:  CL6CP 

Compound:  CL6CP 

Units  of  Measure:  UGG 

TABLE  OF  DATA 

Target 

Concentration 

0 

1.3300000 

3.3300000 

6.6700000 

13.300000 


Report  Date: 


Laboratory: 
Analysis  Date: 
Matrix: 

POINTS 


Found  Concentration 

0 

0 

0.0215200 

0 

0.0930200 

0.0705000 

0.4207900 

0.5663100 

1 .8715000 
1 .5049800 


07/07/88 


ES 

04/09/87 

SO 


CERTIFICATION  ANALYSIS 


Report  Date:  1 1/10/87 


Method  Name:  CL6CP 
Compound:  CL6CP 
Units  of  Measure:  UGL 

TABLE  OF  DATA  POINTS 


Laboratory: 
Analysis  Date: 
Matrix: 


Target 

Concentration 


Found  Concentration 


0 


0 

0 


0.5000000 


0 

0 


0.3400000 

0 

0.9100000 

0.9400000 


2.7600000 

3.3300000 


5.1 300000 
6.0500000 


20 


50 


10.730000 
1 1 .970000 


31  .780000 
38.700000 


100 


61 .620000 
78.650000 


CERTIFICATION  ANALYSIS 


Report  Date:  02/23/88 


Method  Name: 
Compound: 

Units  of  Measure: 


CH2CL2 

CH2CL2 

TABLE  OF  DATA  POINTS 


Laboratory: 
Analysis  Date: 
Matrix: 


Target 

Concentration  Found  Concentration 

4.9000000 
0 

0.6900000 
0 

0.6300000 

I . 5700000 

3.7400000 
4.1000000 

8.1800000 

I I . 730000 

12.540000 

20.540000 

20  28.910000 

25.060000 

50  51.690000 

51 .710000 


)00  95.890000 

93.700000 

200  208.02000 

1 98.59000 


0 

0.5000000 

1 

2 

5 

1  0 


ES 

01/20/88 

SO 


CERTIFICATION  ANALYSIS 


Report  Date:  05/11/88 


Method  Name:  26DNT 
Compound:  26DNT 
Units  of  Measure:  UGG 

TABLE  OF  DATA  POINTS 


Laboratory : 
Analysis  Date: 
Matrix : 


Target 

Concentration 

0 

0.5240000 

1  .0480000 


Found  Concentration 
0 

0.1190000 

0.0410000 

0 

0.4880000 
0.7980000 
0.6180000 
0 . 3680000 

1  .0200000 
1  .3400000 
1  .  1400000 
1 


2.6200000 


2.5400000 
2 .5900000 
2.5400000 
2.4600000 


5.2400000 


1 0 .480000 


9.7900000 
10.500000 
10.1 00000 
10.400000 


26.700000 
24.500000 

23.700000 
27.800000 


26 .200000 


CERTIFICATION  ANALYSIS 


Report  Date:  10/07/8! 


Method  Name: 

NB 

Laboratory: 

Compound: 

NB 

Analysis  Date: 

Units  of  Measure: 

UGG 

Matrix: 

% 

TABLE  OF  DATA  POINTS 


Target 

Concentration 


Found  Concentration 


0 


0 

0 

0. 1630000 
0.1940000 


0.5480000  0 

0.2850000 

0.5900000 

0.6180000 

1 . 0960000  0 • 2640000 

0.8500000 
1 .0600000 
1  .  1900000 

2.7400000  1.0300000 

1  .  1  200000 
1 .7900000 
2.3200000 

5.4800000  3.4100000 

4.7800000 

4.5100000 

5.0900000 

10.960000  6.9600000 

9.4900000 

9.0600000 

8.9300000 

12.900000 
14.400000 
17.800000 
14.700000 


05/11/8; 

SO 


27.400000 


CERTIFICATION  ANALYSIS 


Report  Date:  07/09/88 


Method  Name:  ALDRN 
Compound :  ALDRN 
Units  of  Measure:  UGL 


Laboratory: 
Analysis  Date: 
Matrix: 


TABLE  OF  DATA  POINTS 


Target 

Concentration  Found  Concentration 

0  0 

0 

0 

0 


0.0242500  0.0390700 

0.0378100 

0.0407700 

0.0497600 

0.0606300  0.0500200 

0.0508600 

0.0881000 

0.1283000 


0.1212500 


0.2425000 


0.0863600 

0.0956300 

0.1460100 

0.1070700 

0.1 502900 
0.1918100 
0.2067600 
0.1451200 


0.4247400 

0.3771000 

0.5387700 

0.4218000 


0.6062500 


CERTIFICATION  ANALYSIS 


Report  Date:  04/03/91 


Method  Name:  13DNB 

Method  Number: 

Compound:  13DNB 


TABLE  OF  DATA  POINTS 


Units  of  Measure:  UGL 
Laboratory:  ES 

Analysis  Date  03/28/91 

Matrix:  WA 


Target 

Concentration 

0 

0-1 375000 

0.2750000 

0.5500000 


1 . 3750000 


2.7500000 


5.5000000 


13.750000 


Found  Concentration 

0 

0 

0 

0 

0.0136700 
0.0095000 
0. 1061800 
0.1 178700 

0.  1 598400 
0.1391100 
0.2573400 
0.2602900 

0.4566000 

0.4363100 

0.5104200 

0.5317100 

1 .3340000 
1  .  3488000 
1 .4641000 
1  .4094000 

2.7489000 

2.5636000 

2.7940000 

2.6513000 

5.9239000 
5.7431000 
6. 1466000 
5.6164000 

13.485000 
1 3 . 949000 
14.230000 
14.292000 


CERTIFICATION  ANALYSIS 


Method  Name:  1 3DNB 

Method  Number: 

Compound:  1 3DNB 

TABLE  OF  DATA  POINTS 

Target 

Concentration 

27.500000 


Report  Date:  04/03/91 


Units  of  Measure: 

UGL^k 

Laboratory: 

ES 

Analysis  Date 

03/ To/ 9 1 

Matrix: 

WA 

Found  Concentration 

26.411 000 
26.416000 
28.31 0000 
26.021000 

53.11 0000 
50.638000 
52.794000 
51 . 093000 


55 


CERTIFICATION  ANALYSIS 


Report  Date:  04/02/91 


Method  Name:  24DNT 

Method  Number: 

Compound:  24DNT 


Units  of  Measure:  UGL 
Laboratory:  ES 

Analysis  Date  03/28/91 

Matrix:  WA 


TABLE  OF  DATA  POINTS 


Target 

Concentration 


Found  Concentration 


0 

0 


0.0530000 


0.0490000 

0.0493400 

0.0377500 

0.0350600 


0. 1 060000 


0.0864300 

0.0934000 

0.0795100 

0.0785600 


0.2120000 


0.1807000 
0.1765400 
0. 1 482000 
0.1861 900 


0.5300000 


0.4780400 

0.4555300 

0.5149000 

0.4529000 


1 .0600000 


0.9535100 

0.7882300 

0.9628200 

0.8645600 


2.1 200000 


1 .9533000 
1 .8720000 
2.1 351000 
1 .8556000 


4.7153000 
4.7397000 
5.0426000 
5.1 337000 


5 . 3000000 


CERTIFICATION  ANALYSIS 


Report  Date:  04/02/91 


Method  Name:  24DNT 

Method  Number: 

Compound:  24DNT 

TABLE  OF  DATA  POINTS 


Units  of  Measure: 
Laboratory: 
Analysis  Date 
Matrix: 


Target 

Concentration  Found  Concentration 

10.600000  8.9721000 

9.3073000 
10.1 50000 
9.6581000 

21.200000  20.210000 

18.615000 

20.709000 

19.637000 


CERTIFICATION 

ANALYSIS 

Report  Date: 

04/02/91 

Method  Name: 

246TNT 

Units  of  Measure: 

UGL 

Method  Number: 

Laboratory: 

ES 

Compound: 

246TNT 

Analysis  Date 

03/28/91 

Matrix: 

WA 

TABLE  OF  DATA  POINTS 


Target 

Concentration 


Found  Concentration 


0  0 

0 

0 

0 

0.2800000  0.7114500 

0.6983100 

0.4238600 

0.3136800 


0.5600000  0.8912500 

0.8869900 

0.6301700 

0.5862600 

1.1200000  1.3825000 

1 .3703000 
1.0441000 

I. 1569000 

2.8000000  2.6892000 

2.7938000 

2.9461000 

2.6997000 

5.6000000  4.7566000 

4.5692000 

5.4332000 

5.0200000 

11.200000  9.2630000 

9.3419000 

I I . 719000 
10.296000 

28  21.109000 

22.961000 

27.117000 

27.172000 


CERTIFICATION  ANALYSIS 

Method  Name:  246TNT 

Method  Number: 

Compound:  246TNT 

TABLE  OF  DATA  POINTS 

Target 

Concentration 

56 

1  1  2 


Report  Date:  04/02/91 


Units  of  Measure:  UGL^^ 
Laboratory:  ES 

Analysis  Date  03/28/91 

Matrix:  WA 


Found  Concentration 

43.012000 
45.966000 
54 . 544000 
50. 171000 


1 02.91000 
100.70000 
1  07.44000 


1  02.04000 


ESE  BATCH  :  -POL 

'C  TYPE  :  FDER/SW  REPORT  DATE/TIME  :  01/14/94  10:46:27 

i  AALYST  :  KELLY  WAGGONER  ANALYSIS  DATE  :  01/13/94 

'extractor  :  CHRISTINE  THOMPSON  EXTRACT  DATE  :  01/10/94 

DATA  ENTRY  :  KELLY  WAGGONER 

STATUS  S 

METHOD  BLANK  CORRECTION  METHOO  :  NONE 

BATCH  MOTES 

EXPLOSIVES  IN  SOIL  BY  HPLC 


cific  Raw  Data 


CCV*01 1094*1 

CCS*01 1394*1 

MB*QC*1 

HB*QC*2 

SP1*QC*1 

SP2*0C*1 

CCS*01 1394*2 


EXTRACT  ANALYSIS  ANALYSIS 

DATE  DATE  TIME 


01/10/94 

01/13/94 

01/13/94 

01/13/94 

01/13/94 

01/13/94 

01/13/94 


08:32PM 

04:40PM 

05:11PM 

05:42PM 

06:13PM 

06:44PM 

07:15PM 


SAMPLE  EXTRACT  INJECTION  XMOISTURE 

WEIGHT  VOLUME  VOLUME 

(0)  (ML)  (NA) _ 


ter  Specific  Raw  Data 


STORET 

NAME 

STATUS 

RESPONSE 

(NA) 

OIL  TYPE 

CURVE 

RET 

TIME 

SPIKE 
SOL  CONC 
(UG/ML) 

SPIKE 
SAMP  VOL 

A$2 _ 

SPIKE 

VOLUME 

(ML) 

OIL 

CODE 

CALC'D 

TARGET 

CUG/G) 

NB 

OK 

329001 

1 

2 

10.07 

1.52 

24DMT 

OK 

1019813 

1 

2 

14.86 

1 .55 

NB 

OK 

755400 

1  MANUAL 

1 

10.22 

735512 

24DNT 

OK 

1520733 

1  MANUAL 

1 

14.83 

1443067 

NB 

OK 

0 

FINAL 

0 

24DNT 

OK 

0 

FINAL 

0 

NB 

OK 

0 

FINAL 

0 

240NT 

OK 

0 

FINAL 

0 

NB 

OK 

3343 

1 

1 

10.12 

2.58 

1 

0.1 

N 

0.25813 

24DNT 

OK 

9237 

1 

1 

14.35 

2.70 

1 

0.1 

N 

0.27014 

NB 

OK 

3075 

1 

1 

10.22 

2.58 

1 

0.1 

N 

0.25813 

240NT 

OK 

9173 

1 

1 

14.55 

2.70 

1 

0.1 

N 

0.27014 

NB 

OK 

744192 

1  MANUAL 

1 

10.18 

735512 

240NT 

OK 

1495009 

1  MANUAL 

1 

14.89 

1443067 

CCV*011094*1 
CCS*01 1394*1 


MB*QC*1 


MB*0C*2 
SP1*0C*1 
SP2*QC*1 
CCS*0 11394*2 


> 

« 


MB  1 1  BRAT  ION  CURVE  #  1  (UG/ML) 
CURVE  DETECTION  LIMIT=  DATE 


'CURVE  DETECTION  UNIT*  DATE:  10  JAN  1994  LARGEST  RESPONSE=142490(USER  DEFINED)  XRS0=1.8063 
CONC  :  0  0.0320  0.0640  0.1280  0.6400 

RESP  :  0  7146  13771  28600  142490 

CONC':  0.0004  0.033  0.062  0.129  0.640 

r.T.:  0  9.97  10.00  10.03  10.08 


CONC  =  4.4300E-04+  4.4883E-06*RESP+ 

95X  C.I.=  1.2777E-03  1.9548E-08 

CORRELATION  COEFFICIENT  *  1.0000 


*RESP**2* 


*RESP**3 


CURVE  DETECTION  LIMIT*  DATE:  10  JAN  1994  LARGEST  RESPONSE=735512(USER  DEFINED)  XRSD=2.3369 
Conc  *  0  0.0320  0.0640  0.1280  0.6400  3.2000 

RESP  i  0  7146  13771  28600  142490  735512 

CONC1:  0.005  0.036  0.065  0.130  0.625  3.20 

r.T.:  0  9.97  10.00  10.03  10.08  10.06 


CONC  *  5.2895E-03*  4.3474E-06*RESP+ 

95X  C.I.=  7.9155E-03  2.5856E-08 

CORRELATION  COEFFICIENT  =  1.0000 


•RESP**2+ 


*RESP**3 


METHOO  BLANK(S) 

SAMPLE  ID  CONCENTRATION 

QC*1  0.0 

OC*2  0.0 

CONTINUING  CALIBRATION  STANDARD (S) 

STANDARD  ID _ CALC.  CONC  KNOWN  CONC  DIFFERENCEX 

011394*1  755000  736000  2.6 

011394*2  744000  736000  1.1 

CONTINUING  CALIBRATION  VERIFICATION  SAMPLE(S) 

SAMPLE  ID _ CALC.  CONC  KNOWN  CONC  DIFFERENCEX 

1011094*1  1.44  1.52  -5.3 


F.ANDARD  MATRIX  SPIKE(S) 

SAMPLE  ID _ UNSP  CONC  SPK  CONC 

SP1»OC*1  0.0  0.260 

SP2*QC*1  0.0  0.239 


TARGET 

0.258 

0.258 


X  RECV 
100.8 
92.6 


RELXD1FF. 


STORET:  98575  METHOO:  LU12  2.4-DNT.S01L.  UG/G-DRT  LINE 
CALIBRATION  CURVE  #  1  (UG/ML) 

CURVE  DETECTION  LIMIT*  DATE:  10  JAN  1994  LARGEST  RESPONSE=310473(USER  DEFINED)  XRSD=2.3948 
CONC  :  0  0.0214  0.0429  0.0858  0.4288 

RESP  :  0  15004  29375  61213  310473 

CONC':  0.001  0.022  0.042  0.085  0.429 

R.T. :  0.0  14.51  14.59  14.75  14.87 


CONC  *  1.1020E-03+  1.3781E-06»RESP+ 

95X  C.I.*  1.1219E-03  7.8847E-09 

CORRELATION  COEFFICIENT  *  1.0000 


*RESP**2+ 


*RESP**3 


CALIBRATION  CURVE  #  2  (UG/ML)  _ 

CURVE  DETECTION  LIMIT*  DATE:  10  JAM  1994  LARGEST  RESPONSE*1443067(USER  DEFINED)  XRSO=2.9619 


*RESP**3 


CONC  : 

RESP  : 
CONC*: 

R.T. : 

0  0.0214 

0  15004 

-.007  0.015 

0.0  14.51 

0.0429 

29375 

0.037 

14.59 

0.0858 

61213 

0.084 

14.75 

0.4288 

310473 

0.455 

14.87 

2.1440 

1443067 

2.14 

14.81 

CONC  = 

95X  C.I.= 

-6.8766E-03+  1.4868E-06* 

1.3384E-02  2.2185E-08 

RESP+ 

*RESP**2+ 

CORRELATION  COEFFICIENT  *  .9999 

METHOO  BLANK(S) 

SAMPLE  ID  CONCENTRATION 

QC*1  0.0 

0C*2  0.0 

II  /NTINUING  CALIBRATION  STANDARD(S) 

STANDARD  ID  CALC.  CONC  KNOWN  CONC  Dlf FERENCEX 

011394*1  1520000  1440000  5.6 

011394*2  1500000  1440000  4.2 


CONTINUING  CALIBRATION  VERIFICATION  SAMPLE(S) 


CALC.  CONC  KNOWN  CONC 

1.51  1.55 


DIFFERENCE* 

-2.6 


HATRIX  SPIKE(S) 

UNSP  CONC 


SPK  CONC 


TARGET  X  RECV_ 


RELXDIFF 


ESE  BATCH 


:  G46125 


01/27/94  09:51:40 

01/18/94 

01/10/94 


STATUS 

METHOD  BLANK  CORRECTION  METHOD  :  NONE 

BATCH  NOTES 

PQL  STUDY  FOR  UW32 


TYI 

JH  'js. 

^^xtra< 


TYPE 
iYST 
iCTOR 
DATA  ENTRY 


ESE 

SCOTT  MCMILLEN 
CHRISTINE  THOMPSON 
SCOTT  MCMILLEN 


REPORT  DATE/TIME 
ANALYSIS  DATE 
EXTRACT  DATE 


Sample  Specific  Raw  Data 


SAMPLE 

CODE 

EXTRACT 

DATE 

ANALYSIS 

DATE 

ANALYSIS 

TIME 

SAMPLE 

VOLUME 

(ML) 

EXTRACT 

VOLUME 

. _(ML) 

INJECTION 

VOLUME 

<NA) 

CCS* 97 8 2 11 -B*l 

CCV*978221-B*1 

MB1*QC*1 

01/10/94 

01/18/94 

01/12/94 

01/18/94 

05:35PM 

02:11AM 

06 :06PM 

500 

6 

MB2*QC*1 

01/10/94 

01/18/94 

06:38PM 

500 

6 

SP1*QC*1 

01/10/94 

01/18/94 

07:09PM 

500 

6 

SP2*QC*1 

01/10/94 

01/18/94 

07:40PM 

500 

6 

CCS* 9782 11 -B* 2 

01/18/94 

08:12PM 

c*"ORET :  99724  METHOD:  UW32  1 , 3 -PI NITROBENZENE ,  UG/L  QUAD 


} CALIBRATION  CURVE  #  1 
CURVE  DETECTION  LIMIT= 


(UG/L) 

DATE: 


11  JAN  1994  LARGEST  RESPONSE-585518 (USER  DEFINED)  %RSD«2.4999 


CONC  : 

0 

37.12 

74.24 

148.5 

371.2 

RESP  : 

0 

60716 

124358 

240052 

585518 

CONC' : 

-.209 

36.6 

75.7 

148 

371 

R.T.  : 

13.06 

13.06 

13.10 

13.15 

CONC  -  -2 . 0889E-01+  6 . 0350E-04*RESP+  5 . 2B69E-11*RESP**2+  *RESP**3 

95%  C.I.-  1 . 9875E+00  2.0985E-0S  3.3227E-11 

CORRELATION  COEFFICIENT  -  1.0000 


CALIBRATION  CURVE  #  2  (UG/L) 

CURVE  DETECTION  LIMIT-  DATE:  11  JAN  1994  LARGEST  RESPONSE-11981997  %RSD«2.0371 


CONC  : 

0 

37.12 

74.24 

148.5 

371.2 

742.4 

1485 

7424 

RESP  : 

0 

60716 

124358 

240052 

585518 

1237325 

2427751 

11981997 

CONC' : 

1.56 

36.4 

77.1 

147 

357 

755 

1480 

7420 

R.T.  : 

13.06 

13.06 

13.10 

13.15 

13.16 

13.30 

13.36 

CONC  -  1 . 5634E+00+  6 . 0729E-04*RESP+  1 . 0165E-12*RESP**2+  *RESP**3 

95%  C.I.-  8 . 2811E+00  9.3937E-06  7.6106E-13 

CORRELATION  COEFFICIENT  -  1.0000 

METHOD  BLANK (S) 

SAMPLE  ID _ CONCENTRATION 

QC*1  0.0 

QC*1  0.0 

CONTINUING  CALIBRATION  STANDARD (S)  ***  Optional  Quality  Control  Check  *** 

STANDARD  ID _ CALC.  CONC  KNOWN  CONC  DIFFERENCE! 

978211-B*1  11800000  12000000  -1.7 

978211-B*2  12100000  12000000  0.8 


CONTINUING  CALIBRATION  VERIFICATION  SAMPLE (S)  ***  Optional  Quality  Control  Check  *** 


SAMPLE  ID 

CALC.  CONC 

KNOWN  CONC 

DIFFERENCE% 

REL%DIFF . 

^  $221-B*1  3710  3540  4.8 

STANDARD  MATRIX  SPIKE (S)  ***  Optional  Quality  Control  Check  *** 
SAMPLE  ID  UNSP  CONC  SPK  CONC  FOUND  TARGET  %  RECV 

SP1*QC*1 

0.0 

0.117 

0.117 

0.106  110.4 

SPIKE 

RECOVERY  > 

SP2*QC*1 

0.0 

0.140 

0.140 

0.106  132.1 

17.9 

SPIKE 

RECOVERY  > 

TTORET :  81360 

METHOD:  UW32  2,4, 

6 -TRINIT' TOLUENE, 

UG/L  QUAD 

CALIBRATION 

CURVE 

#  1  (UG/L) 

CURVE  DETECTION 

LIMIT-  DATE:  11  JAN  1994  LARGEST  RESPONSE-4 88515  (USER 

DEFINED)  %RSD-3 . 2852 

CONC  : 

0 

41.76 

83.52 

167 

417.6 

RESP  : 

0 

47953 

103511 

199194 

488515 

CONC'  : 

0.479 

39.8 

85.8 

166 

418 

R.T.  : 

16.21 

16.21 

16.28 

16.32 

CONC  -  4 . 7852E- 01+  8 . 1630E-04*RESP+  7 . 7122E-11*RESP**24  *RESP**3 

95%  C.I.-  3 . 6456E+00  4.6435E-05  8.8246E-11 

CORRELATION  COEFFICIENT  -  1.0000 


CALIBRATION  CURVE  #  2  (UG/L) 

CURVE  DETECTION  LIMIT-  DATE:  11  JAN  1994  LARGEST  RESPONSE-14322976  %RSD-2.7770 


CONC  : 

0 

41.76 

83.52 

167 

417.6 

835.2 

1670 

8352 

11480 

RESP  : 

0 

47953 

103511 

199194 

488515 

1018690 

2016713 

10031557 

14322976 

CONC' : 

-23.8 

18.8 

68.1 

153 

409 

875 

1740 

8300 

11500 

R.T.  : 

16.21 

16.21 

16.28 

16.32 

16.35 

16.50 

16.60 

16.51 

CONC  -  -2 . 3812E+014  8 . 8814E-04*R£SP4  -5 . 8164E-12*RESP**2+  *RESP**3 

95%  C.I.-  3.8057E401  3.0186E-05  2.2117E-12 

CORRELATION  COEFFICIENT  «  1.0000 


METHOD  BLANK <S) 

SAMPLE  id _ CONCENTRATION 

QC*i  o . o 


•L: 


0.0 


INUING  CALIBRATION  STANDARD (S)  ***  Optional  Quality  Control  Check  *** 
STANDARD  ID _ CALC.  CONC  KNOWN  CONC  DIFFERENCE% 


9782ll-B*l 

978211-B*2 


9970000 

10200000 


10000000 

10000000 


-.3 

2.0 


CONTINUING  CALIBRATION  VERIFICATION  SAMPLE  (S) 


Optional  Quality  Control  Check 


ID 


CALC.  CON C  KNOWN  CO NC 


DIFFEkENCE% 


5740 


•  STANDARD  MATRIX  SPIKE  (S) 

XMPLE  ID _ UNSP  CONC  SPK  CONC 


FOUND 


TARGET  %  RECV 


,P1*QC*1 

SP2*QC*1 


0.0 

0.0 


0.116 

0.126 


0.116 

0.126 


0.108 

0.108 


107.4 

116.7 


RELIDIFF. 


8.3 


gTORET:  34611  METHOD:  UW32  2 , 4 -DINITROTOLUENE .  UG/L  QUAD 


CALIBRATION  CURVE  #  1  (UG/L) 

CURVE  DETECTION  LIMIT*  DATE:  11  JAN  1994  LARGEST  RESPONSE-4159220  %RSD-5.3038 


CONC  : 

0 

4.584 

9.168 

18.34 

45.84 

91.68 

183.4 

916.8 

2750 

RESP  : 

0 

5784 

13357 

26455 

62770 

132879 

263092 

1326780 

4159220 

CON C' : 

-.147 

3.93 

9.26 

18.5 

44.0 

93.3 

185 

916 

2750 

R.T.  : 

19.60 

19.58 

19.68 

19.74 

19.77 

19.96 

20.07 

20.00 

CONC  *  -1 . 4747E-01+  7 . 0465E- 04 *R£SP+  -1 . 0440E-11*RESP**2+  *RESP**3 

95%  C.I.-  9 . 1513E-01  2.7072E-06  6.5178E-13 

CORRELATION  COEFFICIENT  -  1.0000 


METHOD  BLANK (S) 

SAMPLE  ID _ CONCENTRATION 

QC*1  0.0 

QC* 1  0.0 


CONTINUING  CALIBRATION  STANDARD (S)  ***  Optional  Quality  Control  Check  *** 

STANDARD  ID _ CALC.  CONC  KNOWN  CONC  DIFFERENCE* 

9782U-B*1  1310000  1330000  -1.5 

978211 -B*2  1340000  1330000  0.8 


CONTINUING  CALIBRATION  VERIFICATION  SAMPLE (S)  ***  Optional  Quality  Control  Check  *** 

SAMPLE  ID _ CALC.  CONC  KNOWN  CONC  DIFFERENCE* 

978221 -B*l  1140  1070  6.5 

STANDARD  MATRIX  SPIKE (S) 

SAMPLE  ID _ UNSP  CONC  SPK  CONC  FOUND  TARGET  %  RECV  REL%DIFF. 

SP1*QC*1  0.0  0.025  0.025  0.022  113.6 

SP2*QC*1  0.0  0.050  0.050  0.022  227.3  66.7  SPIKE  RECOVERY  >  121  REPLICATE  %  DIFFERENCE  >  33 

ET:  96918  METHOD:  SUR  3,4-DNT,  UG/L  QUAD 


CALIBRATION  CURVE  «  1  (UG/L) 

CURVE  DETECTION  LIMIT-  DATE:  11  JAN  1994  LARGEST  RESPONSE-7059306  %RSD-2.3818 


CONC  : 

0 

53.6 

107.2 

214.4 

536 

1072 

2144 

10720 

RESP  : 

0 

34454 

73057 

140318 

346634 

731529 

1406530 

7059306 

CONC'  : 

-1.39 

50.7 

109 

211 

523 

1110 

2130 

10700 

R.T.  : 

15.63 

15 : 62 

15.69 

15.73 

15.76 

15.93 

16.01 

CONC  -  -1 . 3946E+00+  1 . 5131E-03 *RESP+  8 . 1074E-13*RESP**2+  *RESP**3 

95%  C.I.-  1 . 7436E+01  3.3841E-05  4.6525E-12 

CORRELATION  COEFFICIENT  -  1.0000 


SURROGATE  SPIKE  (S) 


QC.TYPE*FG*SEQ 

PARAMETER 

FOUND 

TARGET 

%  RECV 

CCS *978211-8*1 

9691B*SUR 

3,4-DNT 

UG/L 

7010000 

7060000 

99.3 

CCV*978221-B*1 

96918*SUR 

3,4-DNT 

UG/L 

5360 

5170 

103.7 

MB1 *QC*1 

96918*SUR 

3,4-DNT 

UG/L 

6.53 

6.24 

104.6 

MB2*QC*1 

96918*SUR 

3,4-DNT 

UG/L 

6.63 

6.24 

106.3 

SP1*QC*1 

96918*SUR 

3,4-DNT 

UG/L 

6.53 

6.24 

104.6 

SP2*QC*1 

96918*SUR 

3,4-DNT 

UG/L 

6.49 

6.24 

104.0 

CCS* 97 82 11 -B *2 

96  918*SUR 

3,4-DNT 

UG/L 

7110000 

7060000 

100.7 

ATTACHMENT  E-4 


LABORATORY  CONTROL  SAMPLE  RESULTS 


Chemical  Quality  Control  Report 
Installation:  Tooele  AD  (North  Area),  UT 
Analysis  Date  Range:  01 -AUG-93  to  01 -MAR-94 
Non-Detected  Compounds  are  included 
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Chemical  Quality  Control  Report 
Installation:  Tooele  AD  (North  Area),  UT 
Analysis  Date  Range:  01 -AUG-93  to  01 -MAR-94 
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Chemical  Quality  Control  Report 
Installation:  Tooele  AD  (North  Area),  UT 
Analysis  Date  Range:  01 “AUG-93  to  01 -MAR-94 
Non-Detected  Compounds  are  included 
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Non-Detected  Compounds  are  included 
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Installation:  Tooele  AD  (North  Area),  UT 
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Installation:  Tooele  AD  (North  Area),  UT 
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Installation:  Tooele  AD  (North  Area),  UT 
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Installation:  Tooele  AD  (North  Area),  UT 
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Chemical  Quality  Control  Report 
Installation:  Tooele  AD  (North  Area),  UT 
Analysis  Date  Range:  01 -AUG-93  to  01 -MAR-94 
Non-Detected  Compounds  are  included 
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Installation:  Tooele  AD  (North  Area),  UT 
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ATTACHMENT  E-5 


FIELD  DUPLICATE  RESULTS 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  1  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB -20-001 A 

Relative 

Limit  (%) 

High*  Low* 

TNSOIL2*l 

11/4/93 

0,0 

TNSOIL2*67 

11/4/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/ g) 

NA 

NA 

NC 

Anthracene 

30 

50 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

NC 

Lindane 

30 

50 

NA 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

NA 

NC 

TCDFs  (total) 

30 

50 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7.8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3 ,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4 ,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

5580 

9920  [ 

56  | 

Barium 

20 

30 

102 

123 

19 

Beryllium 

Calcium 

20 

30 

0.464 

0.558 

18 

20 

30 

12700 

5900  j 

73  H 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

3.62 

4.64 

25 

Copper 

Iron 

20 

30 

99.9 

11.6 

158 

20 

30 

6540 

11500 

55 

Potassium 

20 

30 

1900 

2920 

42 

Magnesium 

20 

30 

4160 

4900 

16 

Manganese 

20 

30 

307 

391  | 

24  | 

Sodium 

20 

30 

370 

371 

0.3 

Nickel 

20 

30 

8.23 

1L8  | 

1  36  | 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

10.7 

11.2 

4.6 

Zinc 

20 

30 

36.7 

46.4 

23 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

7.58 

12.9 

52 

Lead 

20 

30 

22.3 

16.2 

32 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

10.9 

18.6 

52 

Arsenic 

20 

30 

3.79 

8.45 

76 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

7.9 

7.8 

1.3 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  2  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-20-012A 

Relative 

Limit  (%) 

High*  Low* 

TNSOIL2*34 

11/3/93 

0.0 

TNSOIL2*65 

11/3/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

NC 

TCDFs  (total) 

30 

50 

NA 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6.7.8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1. 2,3,7, 8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4.7.8-HxCDD 

30 

50 

NA 

NA 

NC 

I,2,3,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3, 4,6,7, 8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

5850 

3650 

46 

Barium 

20 

30 

198 

72.6 

93 

Beryllium 

Calcium 

20 

30 

ND 

ND 

NC 

20 

30 

26700 

18500 

36  j 

Cadmium 

20 

30 

10.9 

1.87 

141 

Cobalt 

20 

30 

2.66 

1.93 

32 

Copper 

Iron 

20 

30 

318 

45.1 

150 

20 

30 

9160 

8940 

2.4 

Potassium 

20 

30 

921 

727 

24 

Magnesium 

Manganese 

Sodium 

20 

30 

3820 

2170  [ 

55 

20 

30 

183 

121  | 

41 

20 

30 

314 

309 

1.6 

Nickel 

20 

30 

13.2 

309  | 

1  184  | 

Antimony 

20 

30 

17.1 

ND 

NC 

Thallium 

20 

30 

11.3 

ND 

NC 

Zinc 

20 

30 

466 

120  | 

1  H8  | 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

17.1 

10.7  1 

46 

Lead 

20 

30 

1360 

419  | 

106 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

9.88 

10.7 

8.0 

Arsenic 

20 

30 

14.0 

14.4 

2.8 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

6.4 

6.1 

4.8 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticide  s/PC  Bs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  3  of  24) 


Sample  ID 

RPD  Control 

SB-20-01 4A 

Relative 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

Limit  (%) 

High*  Low* 

TNSOEL2*40 

11/3/93 

0.0 

TNSOIL2*64 

11/3/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 7,8-HxCDF 

30 

50  . 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3, 4,6, 7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3, 4,6,7 ,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3,6, 7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

20 

30 

Aluminum 

6820 

11500 

51 

Barium 

20 

30 

90.7 

112 

21 

Beryllium 

20 

30 

0.345 

ND 

NC 

Calcium 

20 

30 

4760 

6130 

25 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

3.69 

4.11 

11 

Copper 

20 

30 

9.59 

12.0 

22 

Iron 

20 

30 

8150 

11700 

36 

Potassium 

20 

30 

2190 

3190 

37 

Magnesium 

20 

30 

3840 

4950 

25 

Manganese 

20 

30 

277 

320 

14 

Sodium 

20 

30 

307 

446  1 

1  37  | 

Nickel 

20 

30 

9.14 

11. 1 

19 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

9.51 

ND 

NC 

Zinc 

20 

30 

32.1 

41.2 

25 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

9.51 

ND 

NC 

Lead 

20 

30 

32.1 

41.2 

25 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

12.5 

19.3  I 

43  | 

Arsenic 

20 

30 

5.64 

5.37 

4.9 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

7.4 

7.1 

4.1 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  4  of  24) 


Sample  ID 
Laboratory  ID 
Date  Sampled 
Depth  (feet) 

SVOCs  (pg/g) 

Anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butyl  phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

ppDDD 

ppDDE 

ppDDT 

Dieldrin 

Endrin 

Heptachlor 

a-Chlordane 

g-Chlordane 

Dioxin  Furan  (pg/g) 
TCDFs  (total) 

2.3.7.8- TCDF 
PeCDFs  (total) 

1, 2,3,7, 8,-PeCDF 

2.3.4. 7.8- PeCDF 
HxCDFs  (total) 

1. 2.3.4. 7.8- HxCDF 

1 .2.3.6.7.8- HxCDF 

2.3 .4.6. 7.8- HxCDF 

1.2.3.7.8.9- HxCDF 
HpCDFs  (total) 

1 .2.3.4.6.7.8- HpCDF 

1 .2.3.4.7.8.9- HpCDF 
OCDF 

TCDD  (total) 

2.3.7.8- TCDD 
PeCDDs  (total) 

1.2.3.7.8- PeCDD 
HxCDDs  (total) 

1.2.3.4.7.8- HxCDD 
1 ,2,3.6.7.8_HxCDD 

1.2.3.7.8.9- HxCDD 
HpCDDs  (total) 

1 ,2,3,4,6,7,8-HpCDD 
OCDD 


RPD  Control  , 
Limit  (%) 
High*  .  Low* 


TNSOIL2*43 
11/3/93 
0.0 


SB-20-01 5A 


TNSOIL2*63 
11/3/93 
0.0 


30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


Relative 
Percent 
Difference  (%) 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

30 

50 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


Metals  (pg/g) 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Antimony 

Thallium 

Zinc 

Silver 

Chromium 

Lead 

Selenium 

Vanadium 

Arsenic 

Mercury 

Moisture 


20 

30 

6440 

11800 

59  1 

20 

30 

98 

112 

13 

20 

30 

0.417 

ND 

NC 

20 

30 

3550 

4010 

12 

20 

30 

0.483 

0.412 

16 

20 

30 

3.79 

4.56 

18 

20 

30 

13.6 

15.2 

1 1 

20 

30 

7900 

12300 

44 

20 

30 

2200 

3390 

43 

2() 

30 

3380 

4380 

26 

20 

30 

326 

344 

5.4 

20 

30 

336 

463 

32 

20 

20 

20 

30 

30 

30 

8.24 

ND 

7.45 

10.8 

ND 

ND 

27 

NC 

NC 

20 

20 

30 

30 

37.0 

ND 

47.1 

ND 

24 

NC 

20 

30 

8.07 

14.1 

i _ £ - 

20 

30 

36.4 

35.3 

3.1 

.20 

30 

ND 

ND 

NC 

20 

30 

11.2 

20.8 

|  60 

20 

30 

5.17 

5.00 

3.3 

20 

30 

ND 

ND 

NC 

20 

30 

7.1 

7.3 

2.8 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 


Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  5  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

Limit  (%) 

High*  Low* 

SB-20-01 7B 

Relative 

TNSOIL2*50 

11/4/93 

1.5 

TNSODL2*66 

11/4/93 

1.5 

Percent 
Difference  (%) 

SVOCs  (Ug/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2, 3*6,7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1 ,2,3,6,7,8_HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

! 

Aluminum 

20 

30  1 

6660 

6390 

4.1 

Barium 

20 

30  ; 

86.5 

81.5 

6.0 

Beryllium 

20 

30 

0.345 

0.443 

25 

Calcium 

20 

30 

2900 

2810 

3.2 

Cadmium 

20 

30 

0.584 

ND 

NC 

Cobalt 

20 

30 

4.14 

3.63 

13 

Copper 

20 

30 

11.9 

10.5 

13 

Iron 

20 

30 

9330 

8540 

8.8 

Potassium 

20 

30 

1730 

1610 

7.2 

Magnesium 

20 

30 

2990 

2820 

5.9 

Manganese 

20 

30 

266 

262 

1.5 

Sodium 

20 

30 

319 

348 

8.7 

Nickel 

20 

30 

8.96 

9.32 

3.9 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

12.3 

9.85 

22 

Zinc 

20 

30 

54.2 

44.9 

19 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

10.2 

9.32 

9.0 

Lead 

20 

30 

75.7 

56.5 

29 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

16.3 

15.4 

5.7 

Arsenic 

20 

30 

5.58 

6.45 

14 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

7.9 

7.7 

2.6 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  6  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-20-01 9  A 

Relative 

Limit  (%) 

High*  Low* 

TNSOIL2*55 

11/2/93 

0.0 

TNSOIL2*62 

11/2/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

NA 

NC 

Anthracene 

30 

50 

NA 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (|ig/g) 

NA 

NC 

Lindane 

30 

50 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA  . 

NC 

Dioxin  Furan  (pg/g) 

NA 

NC 

TCDFs  (total) 

30 

50 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3, 4,7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

1, 2,3,6, 7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3, 4,6,7, 8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2.3.6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8.9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

Metals  (pg/g) 

30 

50 

NA 

NA 

NC 

Aluminum 

Barium 

20 

30 

8110 

13000 

1  46  | 

20 

30 

114 

126 

10 

Beryllium 

20 

30 

ND 

ND 

NC 

Calcium 

20 

30 

2960 

3370 

13 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

3.60 

4.45 

21 

Copper 

Iron 

Potassium 

Magnesium 

20 

30 

10.5 

12.0 

13 

20 

30 

9440 

12400 

27 

20 

30 

2750 

3780 

32 

20 

30 

4530 

5280 

15 

Manganese 

20 

30 

390 

406 

4.0 

Sodium 

20 

30 

365 

477 

27 

Nickel 

20 

30 

9.59 

10.5 

9.1 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

ND 

ND 

NC 

Zinc 

20 

30 

37.5 

46.5 

21 

Silver 

Chromium 

20 

30 

ND 

ND 

NC 

20 

30 

9.5 

14.7 

43 

Lead 

Selenium 

Vanadium 

Arsenic 

Mercury 

20 

30 

9.25 

13.4 

37 

20 

30 

ND 

ND 

NC 

20 

30 

14.2 

22.4 

45 

20 

30 

4.77 

6.24 

27 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

6.2 

4.8 

|  25  1 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  7  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-34-001 A 

Relative 

Limit  (%) 

High*  Low* 

TNSOJL2*70 

10/26/93 

0.0 

TNSOEL2*115 

10/26/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

NC 

Anthracene 

30 

50 

NA 

NA 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

NC 

Lindane 

30 

50 

0.004 

ND 

ppDDD 

30 

50 

ND 

1.57 

NC 

ppDDE 

30 

50 

2.47 

2.41 

2.5 

ppDDT 

30 

50 

5.05 

5.02 

0.6 

Dieldrin 

30 

50 

0.068 

0.041 

50 

Endrin 

30 

50 

0.486 

ND 

NC 

Heptachlor 

30 

50 

0.021 

0.018 

15 

a-Chlordane 

30 

50 

1.32 

1.38 

4.4 

g-Chlordane 

30 

50 

1.23 

1.29 

4.8 

Dioxin  Furan  (pg/g) 

NC 

TCDFs  (total) 

30 

50 

NA 

NA 

2,3,7 ,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,7 ,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6.7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

i,2,3,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

6040 

1.8 

Aluminum 

20 

30 

6150 

Barium 

20 

30 

81.8 

82.9 

1.3 

Beryllium 

20 

30 

0.358 

0.425 

17 

Calcium 

20 

30 

28000 

31400 

11 

Cadmium 

20 

30 

0.532 

0.494 

7.4 

Cobalt 

20 

30 

2.86 

2.47 

15 

Copper 

Iron 

20 

30 

15.0 

17.1 

13 

20 

30 

6600 

3480  1 

62 

Potassium 

20 

30 

1590 

641  | 

85 

Magnesium 

Manganese 

20 

30 

4200 

3830 

9.2 

20 

30 

198 

94.4  S 

1 _ I! _ 1 

Sodium 

20 

30 

402 

308 

26 

Nickel 

20 

30 

8.25 

9.25 

11 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

ND 

ND 

NC 

Zinc 

20 

30 

106 

109 

2.8 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

45.7 

12.7 

113 

Lead 

20 

30 

192 

68.5 

95 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

10.7 

9.97 

7.1 

Arsenic 

20 

30 

10.8 

9.44 

13 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

7.2 

7.0 

2.8 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivoiatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  8  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

i  SB-34-008B 

Relative 

Limit  (%) 

High*  Low* 

TNSOEL2*98 

10/25/93 

1.5 

TNSOIL2*112 

10/25/93 

1.5 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

NC 

Anthracene 

30 

50 

NA 

NA 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 
Lindane 

30 

50 

ND 

ND 

NC 

ppDDD 

30 

50 

ND 

ND 

NC 

ppDDE 

30 

50 

0.004 

ND 

NC 

ppDDT 

30 

50 

ND 

ND 

NC 

Dieldrin 

30 

50 

ND 

ND 

NC 

Endrin 

30 

50 

ND 

ND 

NC 

Heptachlor 

30 

50 

ND 

ND 

NC 

a-Chlordane 

30 

50 

ND 

ND 

NC 

g-Chlordane 

30 

50 

ND 

ND 

NC 

Dioxin  Furan  (pg/g) 

NC 

TCDFs  (total) 

30 

50 

NA 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,23,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7.8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2.3,7.8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

2260 

1260 

1  57  | 

Barium 

20 

30 

32.0 

32.2 

0.6 

Beryllium 

Calcium 

20 

30 

0.468 

ND 

NC 

20 

30 

20800 

39900 

1  63  | 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

2.27 

6.29 

94 

Copper 

Iron 

20 

30 

17.1 

53.4 

103 

20 

30 

3480 

20000 

141 

Potassium 

20 

30 

641 

389 

49 

Magnesium 

Manganese 

Sodium 

20 

30 

3830 

4810 

23 

20 

30 

94.4 

244 

88 

20 

30 

308 

311 

1.0 

Nickel 

20 

30 

9.25 

357  | 

i  190 . j 

Antimony 

Thallium 

20 

30 

ND 

ND 

NC 

20 

30 

13.4 

19.6  I 

38 

Zinc 

20 

30 

18.4 

13.0 

34 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

7.47 

179 

1  184  | 

Lead 

20 

30 

ND 

ND 

NC 

Selenium 

20 

30 

0.438 

0.270 

1  47  | 

Vanadium 

20 

30 

8.14 

6.30 

25 

Arsenic 

20 

30 

3.23 

2.67 

19 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

4.9 

4.9 

<1.0 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochiorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  9  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-34-009A 

Relative 

Limit  (%) 

High*  Low* 

TNSOIL2*100 

10/25/93 

0.0 

TNSOIL2*n3 

10/25/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

ND 

ND 

NC 

ppDDD 

30 

50 

ND 

ND 

NC 

ppDDE 

30 

50 

0.633 

0.750 

17 

ppDDT 

30 

50 

1.32 

1.24 

6.3 

Dieldrin 

30 

50 

ND 

ND 

NC 

Endrin 

30 

50 

ND 

ND 

NC 

Heptachlor 

30 

50 

0.061 

0.066 

7.9 

a-Chlordane 

30 

50 

0.782 

0.921 

16 

g-Chlordane 

30 

50 

1.03 

1.20 

15 

Dioxin  Furan  (jlg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3, 7,8, 9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2, 3,4.7, 8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2, 3,6,7, 8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

7220 

5030  | 

1  36  | 

Barium 

20 

30 

96.8 

85.2 

13 

Beryllium 

20 

30 

0.563 

0.497 

12 

Calcium 

20 

30 

3340 

4090 

20 

Cadmium 

20 

30 

ND 

0.53 

NC 

Cobalt 

20 

30 

4.07 

3.52 

14 

Copper 

Iron 

20 

30 

12.1 

14.9 

21 

20 

30 

8080 

5890 

31 

Potassium 

20 

30 

2300 

1740 

28 

Magnesium 

Manganese 

20 

30 

3200 

2550 

23 

20 

30 

337 

308 

9.0 

Sodium 

20 

30 

322 

278 

15 

Nickel 

20 

30 

9.14 

7.75 

16 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

13.8 

11.9 

15 

Zinc 

20 

30 

51.7 

57.7 

11 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

10.6 

8.24 

25 

Lead 

20 

30 

32.1 

48.4 

1  40  1 

Selenium 

20 

30 

ND 

0.437 

NC 

Vanadium 

20 

30 

12.4 

9.42 

27 

Arsenic 

20 

30 

5.90 

4.92 

18 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

9.8 

10.0 

2.0 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  10  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-37-006A 

Relative 

Limit  (%) 

High*  Low* 

TNSODL2*144 

10/6/93 

0.0 

TNSOEL2*151 

10/6/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (Hg/g) 

ND 

NC 

Anthracene 

30 

50 

ND 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butyl  phthalate 

30 

50 

ND 

0.27 

NC 

30 

50 

0.07 

0.14 

67 

30 

50 

0.31 

0.32 

3.2 

30 

50 

0.08 

1.9 

184 

Fluoranthene 

30 

50 

0.54 

0.57 

5.4 

Phenanthrene 

30 

50 

0.22 

0.33 

40 

Pyrene 

30 

50 

0.30 

0.34 

13 

OC  Pesticides/PCBs  (pg/g) 

NC 

Lindane 

30 

50 

NA 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

9.40E-05 

1.70E-04 

58 

2,3,7, 8-TCDF 

PeCDFs  (total) 

1, 2,3,7, 8,-PeCDF 

30 

50 

2.70E-06 

5.80E-06 

73 

30 

50 

I.50E-04 

3.00E-04 

67 

30 

50 

9.00E-06 

1.50E-05 

50 

2,3,4, 7,8-PeCDF 

30 

50 

I.90E-05 

3.00E-05 

45 

HxCDFs  (total) 

30 

50 

2.60E-04 

3.40E-04 

27 

1 ,2,3,4,7,8-HxCDF 

30 

50 

2.90E-05 

<5.40E-05 

NC 

1 ,2,3,6,7,8-HxCDF 

30 

50 

2.00E-05 

3.20E-05 

46  • 

2,3,4.6,7,8-HxCDF 

30 

50 

2.40E-05 

2.70E-05 

12 

1, 2,3,7, 8,9-HxCDF 

30 

50 

1.40E-05 

1.50E-05 

7 

HpCDFs  (total) 

30 

50 

3.90E-04 

5.20E-04 

29 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

1.20E-04 

1.60E-04 

29 

1, 2,3,4, 7,8, 9-HpCDF 

30 

50 

4.50E-05 

5.00E-05 

11 

OCDF 

30 

50 

3.20E-04 

4.30E-04 

29 

TCDD  (total) 

30 

50 

6.60E-05 

1.00E-04 

41 

2,3,7, 8-TCDD 

30 

50 

3.90E-06 

4.50E-06 

14 

PeCDDs  (total) 

30 

50 

2.50E-04 

3.90E-04 

44 

1,2,3,7,8-PeCDD 

30 

50 

3.60E-05 

5.20E-05 

36 

HxCDDs  (total) 

30 

50 

8.80E-04 

1.30E-03 

39 

1,2,3,4,7,8-HxCDD 

30 

50 

7.10E-05 

1.00E-04 

34 

1 ,2,3,6,7,8  HxCDD 

30 

50 

1.10E-04 

1.60E-04 

37 

1,2,3,7,8,9-HxCDD 

30 

50 

1.10E-04 

L10E-04 

0 

HpCDDs  (total) 

30 

50 

3.20E-03 

4.30E-03 

29 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

1.80E-03 

2.40E-03 

29 

OCDD 

30 

50 

7.00E-03 

7.80E-03 

11 

Metals  (pg/g) 

NC 

Aluminum 

20 

30 

.  NA 

NA 

Barium 

20 

30 

NA 

NA 

NC 

Beryllium 

20 

30 

NA 

NA 

NC 

Calcium 

20 

30 

NA 

NA 

NC 

Cadmium 

20 

30 

NA 

NA 

NC 

Cobalt 

20 

30 

NA 

NA 

NC 

Copper 

20 

30 

NA 

NA 

NC 

Iron 

20 

30 

NA 

NA 

NC 

Potassium 

20 

30 

NA 

NA 

NC 

Magnesium 

20 

30 

NA 

NA 

NC 

Manganese 

20 

30 

NA 

NA 

NC 

Sodium 

20 

30 

NA 

NA 

NC 

Nickel 

20 

30 

NA 

NA 

NC 

Antimony 

20 

30 

NA 

NA 

NC 

Thallium 

20 

30 

NA 

NA 

NC 

Zinc 

20 

30 

NA 

NA 

NC 

Silver 

20 

30 

NA 

NA 

NC 

Chromium 

20 

30 

NA 

NA 

NC 

Lead 

20 

30 

NA 

NA 

NC 

Selenium 

20 

30 

NA 

NA 

NC 

Vanadium 

20 

30 

NA 

NA 

NC 

Arsenic 

20 

30 

NA 

NA 

NC 

Mercury 

20 

30 

NA 

NA 

NC 

Moisture 

20 

30 

1.9 

1.9 

<1.0 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  1 1  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-37-006C 

Relative 

Limit  (%) 

High*  Low* 

TNSOIL2*146 

10/6/93 

3.0 

TNSOIL2*152 

10/6/93 

3.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

NC 

Anthracene 

30 

50 

0.05 

ND 

Benzo(b)fluoranthene 

30 

50 

0.46 

ND 

NC 

B  enzo(k)fluoranthene 

30 

50 

0.14 

ND 

NC 

Chrysene 

Di-n-butyl  phthalate 

Fluoranthene 

30 

50 

0.32 

ND 

NC 

30 

50 

0.37 

1.3 

111 

30 

50 

0.51 

0.12 

124 

Phenanthrene 

30 

50 

0.24 

0.06 

120 

Pyrene 

30 

50 

0.29 

0.06 

131 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

2,3,7,8-TCDF 

30 

50 

5.90E-05 

5.90E-06  | 

1  164  | 

30 

50 

1.60E-06 

<3.60E-07 

NC 

PeCDFs  (total) 

30 

50 

1.10E-04 

<4.20E-06 

NC 

1, 2,3,7 ,8,-PeCDF 

30 

50 

6.50E-05 

<1.30E-06 

NC 

2,3,4,7,8-PeCDF 

HxCDFs  (total) 

30 

50 

1.30E-05 

<3.30E-06 

NC 

30 

50 

1.40E-04 

2.60E-05  | 

1  137.  | 

1,2,3,4,7,8-HxCDF 

30 

50 

1.90E-05 

<6.10E-06 

NC 

1,2, 3,6,7, 8-HxCDF 

30 

50 

1.30E-05 

<3.60E-06 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

1.40E-05 

<3.80E-06 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

9.20E-06 

<2.00E-06 

NC 

HpCDFs  (total) 

1.2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 

OCDF 

30 

50 

1.50E-04 

7.60E-05 

65 

30 

50 

4.70E-05 

2.50E-05 

61 

30 

50 

2.10E-05 

8.20E-06 

88 

30 

50 

9.80E-05 

7.90E-05 

21 

TCDD  (total) 

30 

50 

3.00E-05 

1.00E-06  ! 

1  ...187. _ 1 

2,3,7,8-TCDD 

30 

50 

1.70E-06 

<8.70E-07 

NC 

PeCDDs  (total) 

30 

50 

1.70E-04 

<4.70E-06 

NC 

1, 2.3,7, 8-PeCDD 

30 

50 

2.30E-05 

<4.70E-06 

NC 

HxCDDs  (total) 

30 

50 

3.30E-04 

1.40E-04 

81 

1, 2,3,4, 7,8-HxCDD 

30 

50 

4.30E-05 

1.30E-05 

107 

1,2,3,6,7.8  HxCDD 

30 

50 

6.40E-05 

2. 10E-05 

101 

1, 2,3,7 ,8,9-HxCDD 

30 

50 

6.00E-05 

1.50E-05 

120 

HpCDDs  (total) 

30 

50 

1.20E-03 

6.90E-04 

54 

1.2, 3,4,6, 7,8-HpCDD 

OCDD 

30 

50 

6.90E-04 

3.90E-04 

56 

30 

50 

1.80E-03 

1.40E-03 

25 

Metals  (pg/g) 

NC 

Aluminum 

20 

30 

NA 

NA 

Barium 

20 

30 

NA 

NA 

NC 

Beryllium 

20 

30 

NA 

NA 

NC 

Calcium 

20. 

30 

NA 

NA 

NC 

Cadmium 

20 

30 

NA 

NA 

NC 

Cobalt 

20 

30 

NA 

NA 

NC 

Copper 

20 

30 

NA 

NA 

NC 

Iron 

20 

30 

NA 

NA 

NC 

Potassium 

20 

30 

NA 

NA 

NC 

Magnesium 

20 

30 

NA 

NA 

NC 

Manganese 

20 

30 

NA 

NA 

NC 

Sodium 

20 

30 

NA 

NA 

NC 

Nickel 

20 

30 

NA 

NA 

NC 

Antimony 

20 

30 

NA 

NA 

NC 

Thallium 

20 

30 

NA 

NA 

NC 

Zinc 

20 

30 

NA 

NA 

NC 

Silver 

20 

30 

NA 

NA 

NC 

Chromium 

20 

30 

NA 

NA 

NC 

Lead 

20 

30 

NA 

NA 

NC 

Selenium 

20 

30 

NA 

NA 

NC 

Vanadium 

20 

30 

NA 

NA 

NC 

Arsenic 

20 

30 

NA 

NA 

NC 

Mercury 

20 

30 

NA 

NA 

NC 

Moisture 

20 

30 

3.7 

3.7 

<1.0 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Orga nochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  12  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-42-014B 

Relative 

Limit  (%) 

High*  Low* 

TNSOIL2*164 

11/4/93 

37.0 

TNSOIL2*290 

11/4/93 

37.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

NA 

NC 

Anthracene 

30 

50 

NA 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrvsene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

NA 

NC 

Lindane 

30 

50 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA  . 

NC 

Dioxin  Furan  (pg/g) 

NA 

NC 

TCDFs  (total) 

30 

50 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3.6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 7,8, 9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2.3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1 ,2,3.6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8.9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3.4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

4400 

2920  1 

40 

Barium 

Beryllium 

20 

30 

217 

286  1 

27 

20 

30 

ND 

ND 

NC 

Calcium 

20 

30 

51100 

48300 

5.6 

Cadmium 

.  20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

2.69 

2.42 

11 

6.3 

Copper 

20 

30 

6.02 

5.65 

Iron 

20 

30 

6640 

5820 

13 

Potassium 

Magnesium 

20 

30 

1290 

924  | 

1  33  1 

20 

30 

5240 

4660 

12 

Manganese 

20 

30 

198 

178 

1 1 

14 

Sodium 

20 

30 

315 

362 

Nickel 

20 

30 

9.18 

7.37 

22 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

18.4 

11.8 

1  44  .  J 

Zinc 

20 

30 

23.5 

19.7 

18 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

9.63 

8.03 

18 

Lead 

20 

30 

7.10 

9.31 

27 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

14.8 

12.1 

20 

Arsenic 

20 

30 

13.8 

12.3 

11 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

14.7 

15.4 

4.7 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  13  of  24) 


Sample  ID 

RPD  Control 

SB-42-015A 

Relative 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

Limit  (%) 

High*  Low* 

TNSOIL2*168 

11/5/93 

17.0 

TNSOEL2*291 

11/5/93 

17.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 
Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3 ,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

1250 

1420 

13 

Barium 

20 

30 

18.3 

24.0 

27 

Beryllium 

20 

30 

ND 

ND 

NC 

Calcium 

20 

30 

36900 

38100 

3.2 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

1.07 

1.35 

23 

Copper 

20 

30 

2.69 

3.09 

14 

Iron 

20 

30 

2360 

2570 

8.5 

Potassium 

20 

30 

382 

435 

13 

Magnesium 

20 

30 

3450 

3850 

11 

Manganese 

20 

30 

67.7 

91.1 

1 _ 22 _ 1 

Sodium 

20 

30 

233 

286 

20 

Nickel 

20 

30 

4.74 

5.32 

12 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

11.7 

10.3 

13 

Zinc 

20 

30 

11.0 

12.1 

10 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

4.47 

4.75 

6.1 

Lead 

20 

30 

ND 

ND 

NC 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

5.07 

4.63 

9.1 

Arsenic 

20 

30 

2.66 

3.05 

14 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

5.8 

5.0 

15 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  14  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-42-017C 

Relative 

Limit  (%) 

High*  Low* 

TNSOEL2*180 

11/8/93 

37.0 

TNSOIL2*292 

11/8/93 

37.0 

Percent 
Difference  (%) 

SVOCs  (ng/g) 

NA 

NC 

Anthracene 

30 

50 

NA 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (p g/g) 

NA 

NC 

Lindane 

30 

50 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

NC 

TCDFs  (total) 

30 

50 

NA 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,7 ,8/PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2, 3,4,7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2.3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2, 3,7,8, 9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2.3, 4.6, 7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1,2, 3,4,7, 8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3,6. 7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2, 3.4,6, 7.8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

Metals  (pg/g) 

30 

50 

NA 

NA 

NC 

Aluminum 

20 

30 

4870 

3190 

42 

Barium 

Beryllium 

20 

30 

188 

54.8  1 

110 

20 

30 

0.352 

ND 

NC 

Calcium 

20 

30 

63300 

58000 

8.7 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

Copper 

Iron 

20 

30 

2.94 

3.34 

13 

20 

30 

29.9 

6.49 

129 

20 

30 

8190 

5430 

41 

Potassium 

20 

30 

1390 

1010 

32 

Magnesium 

20 

30 

7010 

5880 

18 

Manganese 

20 

30 

128 

168 

!  27  | 

Sodium 

20 

30 

473 

528 

1 1 

Nickel 

20 

30 

8.19 

8.44 

3.0 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

16.5 

14.2 

15 

Zinc 

Silver 

Chromium 

Lead 

20 

30 

51.7 

23.2 

1  76  1 

20 

30 

ND 

ND 

NC 

20 

30 

12.3 

7.67 

1  46  | 

20 

30 

124 

ND 

NC 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

Arsenic 

20 

30 

15.4 

10.7 

1  36  J 

20 

30 

5.00 

5.47 

9.0 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

22.7 

21.9 

3.6 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organ ochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  15  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

Limit  (%) 

High*  Low* 

SB-42-01 8A 

Relative 
Percent 
Difference  (%) 

TNSOEL2*183 

10/12/93 

0,0 

TNSOIL2*271 

10/12/93 

0.0 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3, 6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

11200 

10100 

10 

Barium 

20 

30 

117 

111 

5.3 

Beryllium 

20 

30 

0.562 

ND 

NC 

Calcium 

20 

30 

2700 

2540 

6.1 

Cadmium 

20 

30 

0.672 

ND 

NC 

Cobalt 

20 

30 

4.87 

4.58 

6.1 

Copper 

20 

30 

18.4 

17.4 

5.6 

Iron 

20 

30 

11100 

10600 

4.6 

Potassium 

20 

30 

3410 

3130 

8.6 

Magnesium 

20 

30 

4300 

4050 

6.0 

Manganese 

20 

30 

377 

372 

1.3 

Sodium 

20 

30 

324 

299 

8.0 

Nickel 

20 

30 

10.8 

10.4 

3.8 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

9.88 

10.7 

8.0 

Zinc 

20 

30 

63.0 

60.9 

3.4 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

15.0 

13.9 

7.6 

Lead 

20 

30 

52.3 

48.7 

7.1 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

17.5 

16.3 

7.1 

Arsenic 

20 

30 

9.13 

8.55 

6.6 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

5.4 

4.4 

20 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  16  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

SB-42-021B 

Relative 

Limit  (%) 

High*  Low* 

TNSODL2*196 

10/13/93 

4.0 

TNSOIL2*272 

10/13/93 

4.0 

Percent 
Difference  (%) 

SVOCs  Oig/g) 

NA 

NC 

Anthracene 

30 

50 

NA 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

B  enzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

NA 

NC 

Lindane 

30 

50 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

NA 

NC 

TCDFs  (total) 

30 

50 

NA 

2,3,7, 8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4.7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3.6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3, 7,8, 9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3, 4,6,7, 8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3.6, 7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1, 2,3,7, 8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

Metals  (pg/g) 

30 

50 

NA 

NA 

NC 

Aluminum 

Barium 

Beryllium 

20 

30 

1460 

861  j 

52 

20 

30 

42.4 

26.9  | 

45 

20 

30 

ND 

ND 

NC 

Calcium 

Cadmium 

20 

30 

67500 

87000  | 

1  55  | 

20 

30 

ND 

ND 

NC 

Cobalt 

Copper 

Iron 

Potassium 

Magnesium 

20 

30 

0.945 

0.843 

1 1 

20 

30 

2.63 

1.46 

57 

20 

30 

2350 

1570 

40 

20 

30 

441 

283 

44 

20 

30 

6180 

4530 

31 

Manganese 

20 

30 

64.8 

53.0 

20 

Sodium 

20 

30 

318 

263 

19 

Nickel 

20 

30 

3.98 

3.10 

25 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

Zinc 

Silver 

Chromium 

Lead 

20 

30 

13.0 

13.8 

6.0 

20 

30 

10.8 

6.6 

1  48  _| 

20 

30 

ND 

ND 

NC 

20 

30 

8.72 

5.85 

1  39 _ | 

20 

30 

8.45 

ND 

NC 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

Arsenic 

Mercury 

20 

30 

7.32 

4.04 

58 

20 

30 

4.37 

3.41 

25 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

4.1 

3.8 

7.6 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  17  of  24) 


Sample  ID 
Laboratory  ID 
Date  Sampled 
Depth  (feet) 


RPD  Control 
Limit  (%) 
High*  Low* 


TNSOIL2*214 
10/14/93 
10.0 


SB-42-025D 


TNSODL2*273 
10/14/93 
10.0 


Relative 
Percent 
Difference  (%) 


SVOCs  (pg/g) 


Anthracene 

30 

50 

Benzo(b)fluoranthene 

30 

50 

Benzo(k)fluoranthene 

30 

50 

Chrysene 

30 

50 

Di-n-butyl  phthalate 

30 

50 

Fluoranthene 

30 

50 

Phenanthrene 

30 

50 

Pyrene 

30 

50 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

ppDDD 

30 

50 

ppDDE 

30 

50 

ppDDT 

30 

50 

Dieldrin 

30 

50 

Endrin 

30 

50 

Heptachlor 

30 

50 

a-Chlordane 

30 

50 

g-Chlordane 

30 

50 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

2,3,7,8-TCDF 

30 

50 

PeCDFs  (total) 

30 

50 

1. 2,3.7 ,8,-PeCDF 

30 

50 

2,3,4,7,8-PeCDF 

30 

50 

HxCDFs  (total) 

30 

50 

1 ,2,3,4,7,8-HxCDF 

30 

50 

1,2,3,6,7,8-HxCDF 

30 

50 

2,3,4,6.7,8-HxCDF 

30 

50 

1,2,3,7,8,9-HxCDF 

30 

50 

HpCDFs  (total) 

30 

50 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

1,2, 3,4,7, 8,9-HpCDF 

30 

50 

OCDF 

30 

50 

TCDD  (total) 

30 

50 

2,3,7,8-TCDD 

30 

50 

PeCDDs  (total) 

30 

50 

1,2,3,7,8-PeCDD 

30 

50 

HxCDDs  (total) 

30 

50 

1,2,3,4,7,8-HxCDD 

30 

50 

1.2,3,6,7,8  HxCDD 

30 

50 

1,2, 3,7,8, 9-HxCDD 

30 

50 

HpCDDs  (total) 

30 

50 

1,2,3, 4,6,7, 8-HpCDD 

30 

50 

OCDD 

30 

50 

Metals  (pg/g) 

Aluminum 

20 

30 

Barium 

20 

30 

Beryllium 

20 

30 

Calcium 

20. 

30 

Cadmium 

Cobalt 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Antimony 

Thallium 

Zinc 

Silver 

Chromium 

Lead 

Selenium 

Vanadium 

Arsenic 

Mercury 

Moisture 


20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 


NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

792 

1380  1 

54 

18.9 

28.6 

41 

ND 

ND 

NC 

42000 

63600  | 

41  | 

ND 

ND 

NC 

0.820 

0.868 

5.7 

2.58 

2.48 

4.0 

2360 

2630 

11 

231 

412  [ 

56  | 

6230 

5890 

5.6 

93 

103 

10 

313 

339 

8.0 

4.24 

4.40 

3.7 

ND 

ND 

NC 

4.09 

17  [ 

122  j 

8.1 

10.1 

22 

ND 

ND 

NC 

6.20 

7.35 

17 

ND 

ND 

NC 

ND 

ND 

NC 

4.26 

4.96 

15 

2.46 

2.30 

6.7 

ND 

ND 

NC 

3.5 

4.0 

13 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  18  of  24) 


Sample  ID 
Laboratory  ID 
Date  Sampled 
Depth  (feet) 

SVOCs  (lig/g) 

Anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butyl  phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

ppDDD 

ppDDE 

ppDDT 

Dieldrin 

Endrin 

Heptachlor 

a-Chlordane 

g-Chlordane 

Dioxin  Furan  (pg/g) 
TCDFs  (total) 

2.3.7.8- TCDF 
PeCDFs  (total) 
1,2,3,7,8,-PeCDF 

2.3.4.7.8- PeCDF 
HxCDFs  (total) 

1.2.3.4.7.8- HxCDF 

1.2.3.6.7.8- HxCDF 

2.3.4. 6.7.8- HxCDF 

1.2.3.7.8.9- HxCDF 
HpCDFs  (total) 

1. 2.3.4. 6.7 .8- HpCDF 

1 .2.3.4.7.8.9- HpCDF 
OCDF 

TCDD  (total) 

2.3.7.8- TCDD 
PeCDDs  (total) 

1.2.3.7.8- PeCDD 
HxCDDs  (total) 

1.2.3.4.7.8- HxCDD 
1 ,2,3,6,7,8_HxCDD 

1.2.3.7.8.9- HxCDD 
HpCDDs  (total) 

1,2,3, 4,6,7 ,8-HpCDD 
OCDD 

Metals  (pg/g) 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Antimony 

Thallium 

Zinc 

Silver 

Chromium 

Lead 

Selenium 

Vanadium 

Arsenic 

Mercury 

Moisture 


RPD  Control 
Limit  (%) 
High*  Low* 


SB -42 -02 7D 


TNSOIL2*222 

10/19/93 

10.0 


TNSOEL2*274 
10/19/93 
10.0 


Relative 
Percent 
Difference  (%) 


30 

30 

30 

30 

30 

30 

30 

30 


30 

30 

30 

30 

30 

30 

30 

30 

30 


30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 


20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50  ! 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

50 

NA 

30 

765 

30 

19.6 

30 

ND 

30 

92700 

30 

ND 

30 

ND 

30 

2.97 

30 

1860 

30 

166 

30 

4830 

30 

51.9 

30 

351 

30 

6.12 

30 

ND 

30 

5.96 

30 

10.5 

30 

ND 

30 

6.88 

30 

ND 

30 

ND 

30 

3.55 

30 

2.57 

30 

ND 

30 

3.6 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA  . 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

NA 

NC 

1000  1  2T 


25.6 

27 

ND 

NC 

80600 

14 

ND 

NC 

ND 

NC 

4.01 

30 

2620 

34  n 

305 

59 

5310 

9.5 

61.6 

17 

296 

17 

14.6 

82  | 

ND 

NC 

14.1 

81 

8.28 

24 

ND 

NC 

12.3 

1  57  ~\ 

ND 

NC 

ND 

NC 

4.32 

20 

2.47 

4.0 

ND 

NC 

3.7 

2.7 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 


Shading  denotes  RPDs  that  exceed  the  control  limits. 


*  Low  level  refers  lo  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  h 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  19  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

Limit  (%) 

High*  Low* 

SB -42-033 A 

Relative 
Percent 
Difference  (%) 

TNSOIL2*237 

10/20/93 

0.0 

TNSOIL2*275 

10/20/93 

0.0 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chiordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3/7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

L2, 3A7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2, 3,6,7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3, 4,6,7, 8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8.9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2.3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2, 3, 6.7, 8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

10200 

9210 

10 

Barium 

20 

30 

1090 

977 

11 

Beryllium 

20 

30 

0.454 

0.459 

1.1 

Calcium 

20 

30 

7750 

7610 

1.8 

Cadmium 

20 

30 

0.687 

ND 

NC 

Cobalt 

20 

30 

3.97 

3.76 

5.4 

Copper 

20 

30 

16.5 

14.1 

16 

Iron 

20 

30 

10000 

9530 

4.8 

Potassium 

20 

30 

3120 

2840 

9.4 

Magnesium 

20 

30 

4000 

3640 

9.4 

Manganese 

20 

30 

291 

279 

4.2 

Sodium 

20 

30 

384 

357 

7.3 

Nickel 

20 

30 

9.45 

9.27 

1.9 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

11.1 

10.0 

10 

Zinc 

20 

30 

64.6 

53.4 

19 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

14.7 

13.6 

7.8 

Lead 

20 

30 

60.2 

46.6 

25 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

17.6 

15.9 

10 

Arsenic 

20 

30 

8.67 

8.07 

7.2 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

7.7 

7.3 

5.3 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  20  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

Limit  (%) 

High*  Low* 

SB -42-037 A 

Relative 
Percent 
Difference  (%) 

TNSOEL2*245 

10/21/93 

0.0 

TNSOIL2*276 

10/21/93 

0.0 

SVOCs  (p g/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3.4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2.3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3, 7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1, 2,3,4, 7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7.8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3.4,7.8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3, 6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

l, 2,3,7, 8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3, 4,6,7, 8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

5830 

8690 

1  39  | 

Barium 

20 

30 

107 

102 

4.8 

Beryllium 

20 

30 

0.465 

0.390 

18 

Calcium 

20 

30 

83600 

88300 

5.5 

Cadmium 

20 

30 

ND 

ND 

NC 

Cobalt 

20 

30 

3.59 

3.71 

3.3 

Copper 

20 

30 

7.33 

117 

176 

Iron 

20 

30 

8180 

13500 

49 

Potassium 

20 

30 

2430 

1250 

64 

Magnesium 

20 

30 

8170 

3670 

76  i 

Manganese 

20 

30 

182 

169 

7.4 

Sodium 

20 

30 

867 

770 

12 

Nickel 

20 

30 

8.88 

8.83 

0.6 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

19.7 

21.1 

6.9 

Zinc 

20 

30 

27.1 

29.7 

9.2 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

9.15 

12.6 

1  32  | 

Lead 

20 

30 

10.5 

9.08 

15 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

13.9 

18.0 

26 

Arsenic 

20 

30 

18.0 

5.85 

1  102  | 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

11.6 

11.4 

1.7 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  21  of  24) 


Sample  ID 

RPD  Control 

SB -42-049 A 

Relative 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

Limit  (%)  1 

High*  Low* 

TNSOIL2*269 

10/22/93 

0.0 

TNSOIL2*277 

10/22/93 

0.0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

NC 

Anthracene 

30 

50 

ND 

ND 

Benzo(b)fluoranthene 

30 

50 

ND 

ND 

NC 

Benzo(k)fluoranthene 

30 

50 

ND 

ND 

NC 

Chrysene 

30 

50 

ND 

ND 

NC 

Di-n-butyl  phthalate 

30 

50 

ND 

ND 

NC 

Fluoranthene 

30 

50 

ND 

ND 

NC 

Phenanthrene 

30 

50 

ND 

ND 

NC 

Pyrene 

30 

50 

ND 

ND 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7.8-HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

5090 

5860 

14 

Barium 

20 

30 

109 

115 

5.4 

Beryllium 

Calcium 

20 

30 

0.622 

0.412  1 

41 

20 

30 

16000 

20800  ! 

26 

Cadmium 

20 

30 

3.96 

4.23 

6.6 

Cobalt 

20 

30  1 

4.02 

4.10 

2.0 

Copper 

Iron 

20 

30 

117 

1710 

174 

20 

30 

13500 

17500 

26 

Potassium 

20 

30 

1250 

1280 

2.4 

Magnesium 

20 

30 

3670 

4410 

18 

Manganese 

20 

30 

229 

259 

12 

Sodium 

20 

30 

775 

925 

18 

Nickel 

20 

30 

14.0 

24.8 

1  56  | 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

ND 

8.02 

NC 

Zinc 

20 

30 

335 

337 

0.6 

Silver 

20 

30 

ND 

0.74 

NC 

Chromium 

20 

30 

33.7 

33.6 

0.3 

Lead 

20 

30 

295 

425 

1  36  | 

Selenium 

20 

30 

ND 

ND 

NC 

Vanadium 

20 

30 

10.9 

19.7 

58  i 

Arsenic 

20 

30 

13.5 

20.2 

40 

Mercury 

Moisture 

20 

30 

0.121 

0.196 

47  1 

20 

30 

14.2 

15.7 

10 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Orga nochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  22  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control  . 

SS-37-014 

Relative 

Limit  (%) 

High*  .  Low* 

TNSOIL2*121 

10/5/93 

0.0 

TNSOIL2*128 

10/5/93 

0.0 

Percent 
Difference  (%) 

SVOCs  ftig/g) 

ND 

NC 

Anthracene 

30 

50 

ND 

Benzo(b)fluoranthene 

30 

50 

ND 

ND 

NC 

Benzo(k)fluoranthene 

30 

50 

ND 

ND 

NC 

Chrysene 

30 

50 

ND 

ND 

NC 

Di-n-butvl  phthalate 

30 

50 

0.58 

0.29 

1  67  1 

Fluoranthene 

30 

50 

ND 

ND 

NC 

Phenanthrene 

30 

50 

ND 

ND 

NC 

Pyrene 

30 

50 

ND 

ND 

NC 

OC  Pesticides/PCBs  (pg/g) 

NA 

NC 

Lindane 

30 

50 

NA 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

Dioxin  Furan  (pg/g) 

30 

50 

NA 

NA 

NC 

TCDFs  (total) 

30 

50 

<2.10E-07 

<1.30E-07 

NC 

2,3,7,8-TCDF 

30 

50 

<1.50E-07 

<9.40E-08 

NC 

PeCDFs  (total) 

30 

50 

<2.60E-07 

<1.40E-07 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

<1.70E-07 

<1.40E-07 

NC 

2,3,4,7,8-PeCDF 

30 

50 

<2.60E-07 

<1.40E-07 

NC 

HxCDFs  (total) 

30 

50 

<2.40E-07 

<2.90E-07 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

<2.40E-07 

<1.90E-07 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

<2.20E-07 

<8.60E-08 

NC  • 

2,3, 4,6,7, 8-HxCDF 

30 

50 

<1.60E-07 

<1.40E-07 

NC 

1 ,2,3,7,8,9-HxCDF 

30 

50 

<2.30E-07 

<2.20E-07 

NC 

HpCDFs  (total) 

30 

50 

<5.50E-07 

<8.20E-07 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

<5.50E-07 

<8.20E-07 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

<2.00E-07 

<3.30E-07 

NC 

OCDF 

30 

50 

<9.50E-07 

<2.50E-06 

NC 

TCDD  (total) 

30 

50 

<1.90E-07 

<2.30E-07 

NC 

2,3,7,8-TCDD 

30 

50 

<L40E-07 

<1.90E-07 

NC 

PeCDDs  (total) 

30 

50 

<L50E-06 

<3.10E-07 

NC 

1,2,3,7,8-PeCDD 

30 

50 

<3.40E-07 

<1.50E-07 

NC 

HxCDDs  (total) 

30 

50 

<4.40E-07 

<4.00E-07 

NC 

1,2, 3,4,7, 8-HxCDD 

30 

50 

<4.40E-07 

<1.10E-07 

NC 

1, 2,3,6, 7,8  HxCDD 

30 

50 

<3.80E-07 

<1.80E-07 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

<3.50E-07 

<1.30E-07 

NC 

HpCDDs  (total) 

30 

50 

<L20E-06 

<2.10E-06 

NC 

1, 2,3,4, 6,7,8-HpCDD 

30 

50 

<1.20E-06 

<2.10E-06 

NC 

OCDD 

30 

50 

<7.00E-06 

1.00E-05 

NC 

Metals  (pg/g) 

NA 

NC 

Aluminum 

20 

30 

NA 

Barium 

20 

30 

NA 

NA 

NC 

Beryllium 

20 

30 

NA 

NA 

NC 

Calcium 

20 

30 

NA 

NA 

NC 

Cadmium 

20 

30 

NA 

NA 

NC 

Cobalt 

20 

30 

NA 

NA 

NC 

Copper 

20 

30 

NA 

NA 

NC 

Iron 

20 

30 

NA 

NA 

NC 

Potassium 

20 

30 

NA 

NA 

NC 

Magnesium 

20 

30 

NA 

NA 

NC 

Manganese 

20 

30 

NA 

NA 

NC 

Sodium 

20 

30 

NA 

NA 

NC 

Nickel 

20 

30 

NA 

NA 

NC 

Antimony 

20 

30 

NA 

NA 

NC 

Thallium 

20 

30 

NA 

NA 

NC 

Zinc 

20 

30 

NA 

NA 

NC 

Silver 

20 

30 

NA 

NA 

NC 

Chromium 

20 

30 

NA 

NA 

NC 

Lead 

20 

30 

NA 

NA 

NC 

Selenium 

20 

30 

NA 

NA 

NC 

Vanadium 

20 

30 

NA 

NA 

NC 

Arsenic 

20 

30 

NA 

NA 

NC 

Mercury 

20 

30 

NA 

NA 

NC 

Moisture 

20 

30 

0.7 

0.7 

<1.0 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  *  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Org  a  nochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  23  of  24) 


Sample  ID 

Laboratory  ID 

Date  Sampled 

Depth  (feet) 

RPD  Control 

Limit  (%) 

High1*  Low* 

SS-BK-001 

Relative 

TNSODL2*161 

10/23/93 

0,0 

TNSOIL2*162 

10/23/93 

0,0 

Percent 
Difference  (%) 

SVOCs  (pg/g) 

Anthracene 

30 

50 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

NA 

NA 

NC 

Chrysene 

30 

50 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

NA 

NA 

NC 

Fluoranthene 

30 

50 

NA 

NA 

NC 

Phenanthrene 

30 

50 

NA 

NA 

NC 

Pyrene 

30 

50 

NA 

NA 

NC 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

30 

50 

NA 

NA 

NC 

ppDDD 

30 

50 

NA 

NA 

NC 

ppDDE 

30 

50 

NA 

NA 

NC 

ppDDT 

30 

50 

NA 

NA 

NC 

Dieldrin 

30 

50 

NA 

NA 

NC 

Endrin 

30 

50 

NA 

NA 

NC 

Heptachlor 

30 

50 

NA 

NA 

NC 

a-Chlordane 

30 

50 

NA 

NA 

NC 

g-Chlordane 

30 

50 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

2,3,7, 8-TCDF 

30 

50 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2, 3,7,8, -PeCDF 

30 

50 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDF 

30 

50 

NA 

NA 

NC 

1 ,2,3,4,7,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

OCDF 

30 

50 

NA 

NA 

NC 

TCDD  (total) 

30 

50 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

1.2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

1 ,2,3,6.7,8  HxCDD 

30 

50 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

1 ,2,3,4.6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

Metals  (pg/g) 

Aluminum 

20 

30 

5170 

4580 

12 

Barium 

20 

30 

69.9 

63.9 

9.0 

Beryllium 

20 

30 

ND 

ND 

NC 

Calcium 

20 

30 

2970 

14500 

1  132  | 

Cadmium 

20 

30 

1.76 

1.43 

21 

Cobalt 

20 

30 

2.56 

2.45 

4.4 

Copper 

20 

30 

30.0 

25.3 

17 

Iron 

20 

30 

6550 

5640 

15 

Potassium 

20 

30 

1670 

1540 

8.1 

Magnesium 

20 

30 

3150 

3610 

14 

Manganese 

20 

30 

353 

300 

16 

Sodium 

20 

30 

298 

284 

4.8 

Nickel 

20 

30 

6.23 

5.37 

15 

Antimony 

20 

30 

ND 

ND 

NC 

Thallium 

20 

30 

10.3 

12.5 

19 

Zinc 

20 

30 

147 

110 

1  29  | 

Silver 

20 

30 

ND 

ND 

NC 

Chromium 

20 

30 

7.77 

7.04 

10 

Lead 

20 

30 

156 

126 

21 

Selenium 

20 

30 

0.241 

0.500 

1  70  >  | 

Vanadium 

20 

30 

8.62 

8.48 

1.6 

Arsenic 

20 

30 

40.0 

37.8 

5.7 

Mercury 

20 

30 

ND 

ND 

NC 

Moisture 

20 

30 

8.1 

8.5 

4.8 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 

SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5a 


FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  SOIL  SAMPLES 
(Page  24  of  24) 


Sample  ID 
Laboratory  ID 
Date  Sampled 
Depth  (feet) 

RPD  Control 

|  SS -204)20 

Relative 

Limit  (%) 
High*  Low* 

UC  02638 
8/8/95 

0.0 

UC  02643 
8/8/95 

0.0 

Percent 
Difference  (%) 

Metals  (pg/g) 

1  52  | 

Chromium 

20 

30 

16.92 

9.96 

Hexavalent 

Chromium 

20 

30 

2.94 

3.08 

5 

RPD  -  Relative  Percent  Difference 


Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5b 


SUMMARY  OF  FIELD  DUPLICATES  FOR  GROUNDWATER  SAMPLES 


Sample  ID  RPD  Control  _ N-142-93 _  Relative 

Laboratory  ID  Limit  (%)  TNWTR2*70  TNWTR2*76  Percent 

Date  Sampled  High*  Low*  2/1/94  2/1/94  Difference  (%) 


VOCs  (pg/L) 

Chloroform 

Metals  (pg/L) 

Selenium 

Arsenic 

Barium 

Calcium 

Chromium 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Zinc 

Water  Quality  Parameters 

Alkalinity,  Bicarbonate  (mg/L) 
Alkalinity,  Total  (mg/L) 
Sulfate  (pg/L) 

Chloride  (pg/L) 

Total  Dissolved  Solids  (mg/L) 


20 

40 

ND 

10 

25 

4.7 

10 

25 

ND 

10 

25 

29.2 

10 

25 

177000 

10 

25 

60.3 

10 

25 

339 

10 

25 

7090 

10 

25 

84400 

10 

25 

12.0 

10 

25 

143000 

10 

25 

85.0 

10 

25 

10 

25 

220 

10 

25 

220 

10 

25 

314000 

10 

25 

497000 

10 

25 

1420 

0.7  U 

NC 

3.6  [ 

:  27 

2.77 

NC 

29.4 

0.7 

180000 

1.7 

56.2 

7.0 

341 

0.6 

7440 

4.8 

85700 

1.5 

13.1 

8.8 

144000 

0.7 

90.4 

6.2 

222 

0.9 

222 

0.9 

322000 

2.5 

477000 

4.1 

1410 

0.7 

RPD  -  Relative  Percent  Difference 

NC  -  Not  Calculated 

ND  -  Not  Detected 

VOCs  -  Volatile  Organic  Compounds 

U  -  Qualified  as  nondetect  based  on  the  associated  method  blank  results. 

Shading  denotes  RPDs  that  exceed  the  control  limits. 

*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5c 


SUMMARY  OF  RPDs  FOR  SOIL  FIELD  DUPLICATE  SAMPLES 

(Page  1  of  2) 


Number  of 

Percent  of 

Number  of 

RPDs  Exceeding 

RPDs  Exceeding 

Parameter 

RPDs  Calculated 

Control  Limits 

Control  Limits 

Semivolatile  Organic  Compounds 


Benzo(k)fluoranthene 

1 

1 

100% 

Chrysene 

1 

0 

0% 

Di-n-butyl  phthalate 

3 

3 

100% 

Fluoranthene 

2 

1 

50% 

Phenanthrene 

2 

1 

50% 

Pyrene 

2 

1 

50% 

Organochlorine  Pesticides 

4,4’-DDE 

2 

0 

0% 

4,4'-DDT 

2 

0 

0% 

Dieldrin 

1 

0 

0% 

Heptachlor 

2 

0 

0% 

alpha-Chlordane 

2 

0 

0% 

gamma-Chlordane 

2 

0 

0% 

Dioxin/Furans 

TCDFs  (total) 

2 

2 

100% 

2,3/7,8-TCDF 

1 

1 

100% 

PeCDFs  (total) 

1 

1 

100% 

1,2,3, 7,8, -PeCDF 

1 

0 

0% 

2,3,4, 7,8-PeCDF 

1 

0 

0% 

HxCDFs  (total) 

2 

1 

50% 

1,2,3,4,7,8-HxCDF 

0 

0 

NC 

1,2,3,6,7,8-HxCDF 

1 

0 

0% 

2,3,4,6,7,8-HxCDF 

1 

0 

0% 

1,2,3,7,8,9-HxCDF 

1 

0 

0% 

HpCDFs  (total) 

2 

1 

50% 

1 ,2,3,4,6,7,8-HpCDF 

2 

1 

50% 

1 ,2,3,4,7,8,9-HpCDF 

2 

1 

50% 

OCDF 

2 

0 

0% 

TCDD  (total) 

2 

1 

50% 

2,3,7, 8-TCDD 

1 

0 

0% 

PeCDDs  (total) 

1 

0 

0% 

1,2,3,7,8-PeCDD 

1 

0 

0% 

HxCDDs  (total) 

2 

1 

50% 

1,2,3, 4,7, 8-HxCDD 

2 

1 

50% 

1,2,3, 6,7, 8_HxCDD 

2 

1 

50% 

1, 2,3,7, 8,9-HxCDD 

2 

1 

50% 

HpCDDs  (total) 

2 

1 

50% 

1,2,3, 4,6, 7,8-HpCDD 

2 

1 

50% 

OCDD 

2 

0 

0% 

ATTACHMENT  E-5c 


SUMMARY  OF  RPDs  FOR  SOIL  FIELD  DUPLICATE  SAMPLES 

(Page  2  of  2) 


Parameter 

Number  of 

RPDs  Calculated 

Number  of 

RPDs  Exceeding 
Control  Limits 

Percent  of 

RPDs  Exceeding 
Control  Limits 

Metals 

Aluminum 

20 

13 

65% 

Barium 

20 

6 

30% 

Beryllium 

7 

1 

14% 

Calcium 

20 

7 

35% 

Cadmium 

5 

1 

20% 

Cobalt 

19 

2 

11% 

Copper 

20 

8 

40% 

Iron 

20 

12 

60% 

Potassium 

20 

13 

65% 

Magnesium 

20 

7 

35% 

Manganese 

20 

6 

30% 

Sodium 

20 

2 

10% 

Nickel 

20 

5 

25% 

Antimony 

0 

0 

NC 

Thallium 

14 

4 

29% 

Zinc 

20 

6 

30% 

Silver 

0 

0 

NC 

Chromium 

19 

10 

53% 

Lead 

14 

6 

43% 

Selenium 

2 

2 

100% 

Vanadium 

20 

7 

35% 

Arsenic 

20 

5 

25% 

Mercury 

1 

1 

100% 

Moisture 

23 

1 

4% 

RPD:  Relative  Percent  Difference 
NC:  Not  Calculated 


ATTACHMENT  E-5d 

FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  ADDENDUM  SOIL  SAMPLES 
(Page  1  of  3) 


Sample  ID 
Laboratory  ID 
Date  Sampled 
Depth  (feet) 


VOCs  (jig/g) 
Trichlorofluoromethane 


SVOCs  (pg/g) 

Anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butyl  phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 

OC  Pesticides/PCBs  (jig/g) 

Lindane 

ppDDD 

ppDDE 

ppDDT 

Dieldrin 

Endrin 

Heptachlor 

a-Ch!ordane 

g-Chlordane 


RPD  Control 
Limit  (%) 
High*  Low* 


SB -42-050 A 

TNSOIL2*315  TNSOIL2*319 
5/31/94  5/31/94 

0.5  os 


ND  ND 


30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 


ND 

ND 

ND 

ND 

0.09 

ND 

ND 

0.05 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Dioxin  Furan  (jig/g) 
TCDFs  (total) 

2.3.7.8- TCDF 
PeCDFs  (total) 
1,2,3,7,8,-PeCDF 

2.3.4.7.8- PeCDF 
HxCDFs  (total) 

1.2.3.4.7.8- HxCDF 

1.2.3.6.7.8- HxCDF 

2.3.4.6.7.8- HxCDF 

1 .2.3.7.8.9- HxCDF 
HpCDFs  (total) 

1.2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 
lOCDF 

f  TCDD  (total) 

2.3.7.8- TCDD 
PeCDDs  (total) 

1.2.3.7.8- PeCDD 
HxCDDs  (total) 

1 .2.3.4.7.8- HxCDD 
l,2,3,6,7,8_HxCDD 

1.2.3.7.8.9- HxCDD 
HpCDDs  (total) 

1 ,2,3,4,6,7,8-HpCDD 
OCDD 


30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 

30  50 


190 

ND 

2.9 

ND 

310 

ND 

5.3 

ND 

14 

ND 

140 

ND 

25 

ND 

12 

ND 

15 

ND 

ND 

ND 

55 

ND 

38 

ND 

ND 

ND 

19 

ND 

6.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

31 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

56 

ND 

30 

ND 

110 

ND 

Total  Petroleum 

30 

50 

NA 

NA 

Hydrocarbons  (jig/g) 

Explosives  (jig/g) 

30 

50 

ND 

ND 

Metals  (jig/g) 

Aluminum 

20 

30 

3830 

6400 

Barium 

20 

30 

1200 

222 

Beryllium 

20 

30 

ND 

0.439 

Calcium 

20 

30 

2890 

2030 

Cadmium 

20 

30  . 

1.62 

ND 

Cobalt 

20 

30 

2.04 

3.56 

Copper 

20 

30 

4190 

70.3 

Iron 

20 

30 

4820 

5140 

Potassium 

20 

30 

606 

1260 

Magnesium 

20 

30 

8320 

3670 

Manganese 

20 

30 

244 

294 

Sodium 

20 

30 

114 

385 

Nickel 

20 

30 

14.3 

8.81 

Antimony 

20 

30 

593 

ND 

Thallium 

20 

30 

ND 

8.19 

Zinc 

20 

30 

440 

50.6 

Silver 

20 

30 

4.08 

ND 

Chromium 

20 

30 

97.8 

8.78 

Lead 

20 

30 

43200 

252 

Selenium 

20 

30 

ND 

ND 

Vanadium 

20 

30 

6.29 

11 

Arsenic 

20 

30 

27.8 

3.06 

Mercury 

20 

30 

0.038 

ND 

Moisture 

20 

30 

6.6 

9.2 

Relative 

SB45-007B 

Relative 

Percent 
Difference  (%) 

TNSOEL2*331 

5/25/94 

12.0 

TNSOIL2*360 

5/25/94 

12.0 

Percent 
Difference  (%) 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

NA 

NA 

NC 

NC 

ND 

ND 

NC 

NC 

NA 

NA 

NC 

50 

760 

5480 

■  151 

138 

21.5 

87.8 

121 

NC 

ND 

0.761 

NC 

1  35 

77800 

11800 

r  147  i 

NC 

ND 

3.01 

NC 

54 

ND 

3.53 

NC 

193 

5 

62.2 

\69 

6 

2110 

7420 

111 

70 

282 

2060 

1$2  : 

78 

6160 

3710 

50 

19 

73.1 

305 

i,::  123 

109 

353 

544 

43 

48 

3.97 

9.15 

79 

NC 

ND 

ND 

NC 

NC 

ND 

ND 

NC 

r  159 

15 

228  | 

175  | 

NC 

ND 

0.684 

NC 

167 

7.49 

8.66 

14 

198 

ND 

337 

NC 

NC 

1.09 

0.217 

134 

54 

3.51 

10.4 

99 

160 

2.4 

15.9 

147 

NC 

ND 

ND 

NC 

r  33 

3.9 

13.3  [ 

109  | 

RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Delected 


SVOCs  -  Semivolatile  Organic  Compounds 

OC  Pesticides/PCBs  -  Orga nochlorine  Pesticides  and  Polychlorinated  Biphenyls 
*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5d 

FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  ADDENDUM  SOIL  SAMPLES 


Sample  ID 
Laboratory  ID 
Date  Sampled 
Depth  (feet) 

VOCs  Oxg/g) 
Trichlorofluoromethane 

SVOCs  (pg/g) 

Anthracene 
Benzo(b  )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 

Di-n-butyl  phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 

OC  Pesticides/PCBs  (pg/g) 

Lindane 

ppDDD 

ppDDE 

ppDDT 

Dieldrin 

Endrin 

Heptachlor 

a-Chlordane 

g-Chlordane 

Dioxin  Furan  (pg/g) 
TCDFs  (total) 

2.3.7.8- TCDF 
PeCDFs  (total) 
1,2,3,7,8,-PeCDF 

2.3.4.7.8- PeCDF 
HxCDFs  (total) 

1 .2.3.4.7.8- HxCDF 

1.2.3.6.7.8- HxCDF 
2,3t4,6,7,8-HxCDF 

1.2.3.7.8.9- HxCDF 
HpCDFs  (total) 

1 .2.3.4.6.7.8- HpCDF 

1.2.3.4.7.8.9- HpCDF 
OCDF 

TCDD  (total) 

2,3/7 ,8-TCDD 
PeCDDs  (total) 

1. 2.3.7. 8- PeCDD 
HxCDDs  (total) 

1.2.3.4.7.8- HxCDD 
1, 2,3,6, 7,8_HxCDD 

1.2.3.7.8.9- HxCDD 
HpCDDs  (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

Total  Petroleum 

Hydrocarbons  (pg/g) 

Explosives  (pg/g) 

Metals  (pg/g) 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Antimony 

Thallium 

Zinc 

Silver 

Chromium 

Lead 

Selenium 

Vanadium 

Arsenic 

Mercury 


RPD  -  Relative  Percent  Difference 
NA  -  Not  Analyzed 
NC  -  Not  Calculated 
ND  -  Not  Detected 


RPD  Control 
Limit  (%) 
High*  Low* 


SB-45-013A 

TNSOIL2*342  TNSOIL2*J6J  “ 

6f\/94  6/1/94 

7.0  7.0 

Relative  _ 

Percent 
Difference  (%) 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

ND 

ND 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

NA 

NA 

NC 

ND 

ND 

NC 

NA 

NA 

NC 

760 

5480 

151 

21.5 

87.8 

111 

ND 

0.761 

NC 

77800 

11800 

1  T4?  1 

ND 

3.01 

NC 

ND 

3.53 

NC 

5 

62.2 

169 

2110 

7420 

111 

282 

2060 

152 

6160 

3710 

50 

73.1 

305 

123 

353 

544 

43 

3.97 

9.15 

79 

ND 

ND 

NC 

ND 

ND 

NC 

15 

228 

I  175 

ND 

0.684 

NC 

7.49 

8.66 

14 

ND 

337 

NC 

1.09 

0.217 

134 

3.51 

10.4 

99 

2.4 

15.9 

147 

ND 

ND 

NC 

7.0 

9.4 

29 

SB -48-001 A _ 

*365  TNSOIL2*362_ 


Relative 
Percent 
Difference  (H 


SVULs  -  iemivoiuuie  wigamc 

OC  Pcsiicides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 
*  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 
Hisih  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-5d 

FIELD  DUPLICATE  SAMPLE  SUMMARY  FOR  ADDENDUM  SOIL  SAMPLES 
(Page  3  of  3) 


Sample  ID 

RPD  Control 

SB-45 -008 A 

Relative 

SB-45-01 2  A 

Relative 

Laboratory  ID 
i  Date  Sampled 
‘  Depth  (feet) 

Limit  (%) 

High*  Low* 

TNSOIL2*332 

5/25/94 

7.0 

TNSOIL2*361 

5/25/94 

7.0 

Percent 
Difference  (%) 

TNSOIL2*369 

6/9/94 

8.0 

TNSOEL2*375 

6/9/94 

8.0 

Percent 
Difference  (%) 

VOCs  (jig/g) 
Trichlorofluoromethane 

ND 

ND 

NC 

ND 

0.0055 

NC 

SVOCs  (jig/g) 

Anthracene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Benzo(b)fluoranthene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Benzo(k)fluoranthene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Chrysene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Di-n-butyl  phthalate 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Fluoranthene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Phenanthrene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Pyrene 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

OC  Pesticides/PCBs  (jig/g) 

NA 

NC 

Lindane 

30 

50 

ND 

ND 

NC 

NA 

ppDDQ 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

ppDDE 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

ppDDT 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Dieldrin 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Endrin 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Heptachlor 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

a-Chlordane 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

g-Chlordane 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Dioxin  Furan  (pg/g) 

NC 

TCDFs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

2,3,7,8-TCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

PeCDFs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2,3,7,8,-PeCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

2,3,4,7,8-PeCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

HxCDFs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1 ,2,3,4,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2,3,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

2,3,4,6,7,8-HxCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2,3,7,8,9-HxCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

HpCDFs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1 , 2,3,4 ,6,7.8-HpCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2, 3,4,7 ,8,9-HpCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

lOCDF 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

f  TCDD  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

2,3,7,8-TCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

PeCDDs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2,3,7,8-PeCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

HxCDDs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2,3,4,7,8-HxCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1,2,3, 6,7, 8  HxCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1 ,2,3,7 ,8,9-HxCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

HpCDDs  (total) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

1 ,2,3,4,6,7,8-HpCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

OCDD 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

Total  Petroleum 

Hydrocarbons  (jig/g) 

30 

50 

ND 

ND 

NC 

NA 

NA 

NC 

Explosives  (jig/g) 

30 

50 

NA 

NA 

NC 

NA 

NA 

NC 

Metals  (jig/g) 

Aluminum 

20 

30 

981 

726 

30 

NA 

NA 

NC 

Barium 

20 

30 

26.2 

22.2 

17 

•  NA 

NA 

NC 

Beryllium 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

Calcium 

20 

30 

72300 

62900 

14 

NA 

NA 

NC 

Cadmium 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

Cobalt 

20 

30 

0.857 

ND 

NC 

NA 

NA 

NC 

Copper 

20 

30 

2 

2.32 

5 

NA 

NA 

NC 

Iron 

20 

30 

1910 

1940 

2 

NA 

NA 

NC 

Potassium 

20 

30 

291 

222 

27 

NA 

NA 

NC  . 

Magnesium 

20 

30 

4890 

5020 

3 

NA 

NA 

NC 

Manganese 

20 

30 

52.6 

51.2 

3 

NA 

NA 

NC 

Sodium 

20 

30 

422 

361 

16 

NA 

NA 

NC 

Nickel 

20 

30 

4.06 

4.06 

<1 

NA 

NA 

NC 

Antimony 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

Thallium 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

Zinc 

20 

30 

8.66 

8.78 

1 

NA 

NA 

NC 

Silver 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

Chromium 

20 

30 

6.21 

5.8 

7 

NA 

NA 

NC 

Lead 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

Selenium 

20 

30 

0.682 

1.120 

|  49 

NA 

NA 

NC 

Vanadium 

20 

30 

3.37 

3.51 

4 

NA 

NA 

NC 

Arsenic 

20 

30 

2.5 

2.19 

12 

NA 

NA 

NC 

^  Mercury 

20 

30 

ND 

ND 

NC 

NA 

NA 

NC 

r  Moisture 

20 

30 

3.8 

4.3 

12 

3.4 

3.1 

9 

RPD  -  Relative  Percent  Difference  SVOCs  -  Semivolatile  Organic  Compounds 

NA  -  Not  Analyzed  OC  Pesticides/PCBs  -  Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 

NC  -  Not  Calculated  *  Low  level  refers  to  concentrations  less  than  ten  times  the  certified  reporting  limit. 

ND  -  Not  Detected  High  level  refers  to  concentrations  greater  than  ten  times  the  certified  reporting  limit. 


ATTACHMENT  E-6 

MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  RESULTS 
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CVAA  Cold  vapor  atomic  absorption 
ICP  Inductively  coupled  plasma 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

Volatile  Organic  Compounds 

TNSOIL2*267 

SB-42-048A 

0.0 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

102 

85-115 

Toluene-D8 

104 

81-117 

TNSOIL2*268 

SB-42-048B 

5.0 

4-Bromofluorobenzene 

100 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

104 

81-117 

TNSOIL2*269 

SB-42-049A 

0.0 

4-Bromofluorobenzene 

102 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*270 

SB-42-049B 

5.0 

4-Bromofluorobenzene 

102 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*277 

SB-42-049A  DUP 

0.0 

4-Bromofluorobenzene 

100 

74-121 

1 ,2-Dichloroethane-D4 

100 

85-115 

Toluene-D8 

100 

81-117 

Addendum  Samples 

TNSOIL2*315 

SB-42-050A 

0.5 

4-Bromofluorobenzene 

92 

74-121 

1 ,2-DichIoroethane-D4 

98 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*319 

SB-42-050A  DUP 

0.5 

4-Bromofluorobenzene 

84 

74-121 

1 ,2-Dichloroethane-D4 

100 

85-115 

Toluene-D8 

90 

81-117 

TNSOIL2*316 

SB-42-050B 

1.0 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

106 

85-115 

Toluene-D8 

100 

81-117 

TNSOIL2*317 

SB-42-051  A 

0.5 

4-Bromofluorobenzene 

98 

74-121 

1 ,2-Dichloroethane-D4 

112 

85-115 

Toluene-D8 

108 

81-117 

TNSOIL2*318 

SB-42-05  IB 

2.0 

4-Bromofluorobenzene 

100 

74-121 

1 ,2-Dichloroethane-D4 

110 

85-115 

Toluene-D8 

104 

81-117 

TNSOIL2*320 

SB-45-002A 

8.0 

4-Bromofluorobenzene 

94 

74-121 

1 ,2-Dichloroethane-D4 

98 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*321 

SB-45-002B 

12.0 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

96 

85-115 

Toluene-D8 

100 

81-117 

TNSOIL2*322 

SB-45-003 A 

8.0 

4-B  romofl  uorobenzene 

94 

74-121 

1 ,2-Dichloroethane-D4 

98 

85-115 

Toluene-D8 

98 

81-117 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*323 

SB-45-003B 

10.0 

4-Bromofluorobenzene 

100 

74-121 

1  ?2-DichIoroethane-D4 

92 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*324 

SB-45-004A 

6.5 

4-Bromofluorobenzene 

98 

74-121 

1 ,2-Dichloroethane-D4 

98 

85-115 

Toluene-D8 

100 

81-117 

TNSOIL2*325 

SB-45-004B 

9.0 

4-Bromofluorobenzene 

90 

74-121 

1 ,2-Dichloroethane-D4 

86 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*326 

SB-45-005A 

12.0 

4-Bromofluorobenzene 

92 

74-121 

1 ,2-DichIoroethane-D4 

90 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*328 

SB-45-006A 

10.0 

4-Bromofluorobenzene 

86 

74-121 

1 ,2-Dichloroethane-D4 

88 

85-115 

Toluene-D8 

90 

81-117 

TNSOIL2*329 

SB-45-006B 

11.5 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

96 

85-115 

Toluene-D8 

98 

81-117 

TNSOIL2*330 

SB-45-007A 

10.5 

4-Bromofluorobenzene 

98 

74-121 

1 ,2-Dichloroethane-D4 

92 

85-115 

Toluene-D8 

100 

81-117 

TNSOIL2*331 

SB-45-007B 

12.0 

4-Bromofluorobenzene 

90 

74-121 

1 ,2-DichIoroethane-D4 

92 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*360 

SB-45-007B  DUP 

12.0 

4-Bromofluorobenzene 

92 

74-121 

1 ,2-DichIoroethane-D4 

92 

85-115 

Toluene-D8 

98 

81-117 

TNSOIL2*332 

SB-45-008A 

7.0 

4-Bromofluorobenzene 

90 

74-121 

1 ,2-Dichloroethane-D4 

96 

85-115 

Toluene-D8 

94 

81-117 

TNSOIL2*361 

SB-45-008A  DUP 

7.0 

4-Bromofluorobenzene 

98 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*333 

SB  45-008B 

10.0 

4-Bromofluorobenzene 

94 

74-121 

1 ,2-Dichloroethane-D4 

92 

85-115 

Toluene-D8 

98 

81-117 

TNSOIL2*334 

SB-45-009A 

8.0 

4-  B  romofl  uorobenzene 

94 

74-121 

1 ,2-Dichloroethane-D4 

90 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*335 

SB-45-009B 

11.0 

4-Bromofluorobenzene 

88 

74-121 

1 ,2-Dichioroethane-D4 

100 

85-115 

Toluene-D8 

94 

81-117 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*336 

SB-45-0 10A 

7.0 

4-Bromofluorobenzene 

86 

74-121 

1 ,2-Dichloroethane-D4 

98 

85-115 

Toluene-D8 

94 

81-117 

TNSOIL2*338 

SB-45-011  A 

9.0 

4-Bromofluorobenzene 

84 

74-121 

1 ,2-Dichloroethane-D4 

94 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*339 

SB-45-01  IB 

10.5 

4-Bromofluorobenzene 

98 

74-121 

1 ,2-Dichloroethane-D4 

102 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*369 

SB-45-012A 

8.5 

4-Bromofluorobenzene 

98 

74-121 

1 ,2-Dichloroethane-D4 

106 

85-115 

Toluene-D8 

98 

81-117 

TNSOIL2*375 

SB-45-01 2A  DUP 

8.5 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

98 

81-117 

TNSOIL2*370 

SB-45-0 12B 

10.0 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*371 

SB-45-01 3  A 

7.0 

4-Bromofluorobenzene 

94 

74-121 

1 ,2-Dichloroethane-D4 

100 

85-115 

Toluene-D8 

98 

81-117 

TNSOIL2*372 

SB-45-0 13B 

9.0 

4-Bromofluorobenzene 

100 

74-121 

1 ,2-Dichloroethane-D4 

104 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*373 

SB-45-014A 

8.5 

4-Bromofluorobenzene 

104 

74-121 

1 ,2-Dichloroethane-D4 

110 

85-115 

Toluene-D8 

102 

81-117 

TNSOIL2*374 

SB-45-0 14B 

10.5 

4-Bromofluorobenzene 

92 

74-121 

1 ,2-Dichloroethane-D4 

100 

85-115 

Toluene-D8 

92 

81-117 

TNSOIL2*346 

SB-45-015A 

8.0 

4-Bromofluorobenzene 

100 

74-121 

1 ,2-Dichloroethane-D4 

106 

85-115 

Toluene-D8 

104 

81-117 

TNSOIL2*365 

SB-48-001A 

4.0 

4-Bromofluorobenzene 

74 

74-121 

1 ,2-Dichloroethane-D4 

100 

85-115 

Toluene-D8 

112 

81-117 

TNSOIL2*362 

SB-48-001  A  DUP 

4.0 

4-Bromofluorobenzene 

88 

74-121 

1 ,2-Dichloroethane-D4 

96 

85-115 

Toluene-D8 

96 

81-117 

TNSOIL2*385 

SB-48-00  IB 

9.5 

4-B  romofl  uorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

106 

85-115 

Toluene-D8 

98 

81-117 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*367 

SB-48-002A 

3.5 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

98 

85-115 

Toluene-D8 

104 

81-117 

TNSOIL2*368 

SB-48-002B 

10.0 

4-Bromofluorobenzene 

96 

74-121 

1 ,2-Dichloroethane-D4 

102 

85-115 

Toluene-D8 

100 

81-117 

Semivolatile  Organic  Compounds 

TNSOIL2*120 

SS-37-013 

0.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

66 

24-113 

2-Fluorophenol 

72 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

85 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*121 

SS-37-014 

0.0 

Nitrobenzene-D5 

88 

23-120 

Phenol-D5 

75 

24-113 

2-Fluorophenol 

82 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

82 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*122 

SS-37-015 

0.0 

Nitrobenzene-D5 

67 

23-120 

Phenol-D5 

58 

24-113 

2-Fluorophenol 

66 

25-121 

2,4,6-Tribromophenol 

69 

20-140 

Terphenyl-D14 

79 

20-140 

2-Fluorobiphenyl 

67 

30-115 

TNSOIL2*  1 23 

SS-37-016 

0.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

70 

24-113 

2-Fluorophenol 

75 

25-121 

2,4,6-Tribromophenol 

76 

20-140 

Terphenyl-D14 

73 

20-140 

2-Fluorobiphenyl 

73 

30-115 

TNSOIL2*  1 24 

SS-37-017 

0.0 

Nitrobenzene-D5 

88 

23-120 

Phenol-D5 

75 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

85 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*125 

SS-37-0 1 8 

0.0 

Nitrobenzene-D5 

88 

23-120 

Phenol-D5 

73 

24-113 

2-Fluorophenol 

81 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

82 

20-140 

2-Fluorobiphenyl 

82 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*126 

SS-37-019 

0.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

64 

24-113 

2-Fluorophenol 

72 

25-121 

2,4,6-Tribromophenol 

72 

20-140 

Terphenyl-D14 

76 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*127 

SS-37-020 

0.0 

Nitrobenzene-D5 

73 

23-120 

Phenol-D5 

54 

24-113 

2-Fluorophenol 

58 

25-121 

2,4,6-Tribromophenol 

73 

20-140 

Terphenyl-D14 

76 

20-140 

2-Fluorobiphenyl 

70 

30-115 

TNSOIL2*128 

SS-37-014  DUP 

0.0 

Nitrobenzene-D5 

76 

23-120 

PhenoI-D5 

66 

24-113 

2-Fluorophenol 

72 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

79 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*129 

SB-37-001A 

0.0 

Nitrobenzene-D5 

85 

23-120 

PhenoI-D5 

75 

24-113 

2-Fluorophenol 

82 

25-121 

2,4,6-Tribromophenol 

69 

20-140 

Terphenyl-D14 

85 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*130 

SB-37-00  IB 

1.5 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

76 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

70 

20-140 

Terphenyl-D14 

91 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*131 

SB-37-00 1C  3 

3.0 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

69 

24-113 

2-Fiuorophenol 

81 

25-121 

2,4,6-Tribromophenol 

72 

20-140 

Terphenyl-D14 

82 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*132 

SB-37-002A  0 

0.0 

Nitrobenzene-D5 

82 

23-120 

Phenol-D5 

70 

24-113 

2-Fluorophenol 

82 

25-121 

2,4,6-Tribromophenol 

72 

20-140 

Terphenyl-D14 

94 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*133 

SB-37-002B 

1.5 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

66 

24-113 

2-Fluorophenol 

72 

25-121 

2,4,6-Tribromophenol 

64 

20-140 

Terphenyl-D14 

94 

20-140 

2-Fluorobiphenyl 

73 

30-115 
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Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*142 

SB-37-005B 

1.5 

Nitrobenzene-D5 

73 

23-120 

Phenol-D5 

73 

24-113 

2-Fluoropheno! 

73 

25-121 

2,4,6-Tribromophenol 

61 

20-140 

Terphenyl-D14 

67 

20-140 

2-Fluorobiphenyl 

73 

30-115 

TNSOIL2*143 

SB-37-005C 

3.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

78 

24-113 

2-Fluorophenol 

78 

25-121 

2,4,6-Tribromophenol 

58 

20-140 

Terphenyl-D14 

61 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*144 

SB-37-006A 

0.0 

Nitrobenzene-D5 

70 

23-120 

Phenol-D5 

67 

24-113 

2-Fluorophenol 

70 

25-121 

2,4,6-Tribromophenol 

61 

20-140 

Terphenyl-D14 

64 

20-140 

2-Fluorobiphenyl 

70 

30-115 

TNSOIL2*145 

SB-37-006B 

1.5 

Nitrobenzene-D5 

58 

23-120 

Phenol-D5 

46 

24-113 

2-Fluorophenol 

58 

25-121 

2,4,6-Tribromophenol 

45 

20-140 

Terphenyl-D14 

64 

20-140 

2-Fluorobiphenyl 

70 

30-115 

TNSOIL2*146 

SB-37-006C 

3.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

72 

24-113 

2-Fluorophenol 

73 

25-121 

2,4,6-Tribromophenol 

64 

20-140 

Terphenyl-D14 

64 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*151 

SB-37-006A  DUP 

0.0 

Nitrobenzene-D5 

67 

23-120 

Phenol-D5 

66 

24-113 

2-Fluorophenol 

69 

25-121 

2,4,6-Tribromophenol 

55 

20-140 

Terphenyl-D14 

61 

20-140 

2-Fluorobiphenyl 

67 

30-115 

TNSOIL2*152 

SB-37-006C  DUP 

3.0 

Nitrobenzene-D5 

70 

23-120 

PhenoI-D5 

72 

24-113 

2-Fluorophenol 

73 

25-121 

2,4,6-Tribromophenol 

63 

20-140 

Terphenyl-D14 

64 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*267 

SB-42-048A 

0.0 

Nitrobenzene-D5 

23 

23-120 

Phenol-D5 

49 

24-113 

2-Fluoropheno! 

61 

25-121 

2,4,6-Tribromophenol  [ 

0 

20-140 

Terphenyl-D14 

70 

20-140 

2-Fluorobiphenyl 

67 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*268 

SB-42-048B 

5.0 

Nitrobenzene-D5 

91 

23-120 

Phenol-D5 

90 

24-113 

2-Fluorophenol 

93 

25-121 

2,4,6-Tribromophenol 

78 

20-140 

Terphenyl-D14 

91 

20-140 

2-Fluorobiphenyl 

88 

30-115 

TNSOIL2*269 

SB-42-049A 

0.0 

Nitrobenzene-D5 

26 

23-120 

Phenol -D5 

51 

24-113 

2-Fluorophenol 

58 

25-121 

2,4,6-Tribromophenol  [ 

o  I 

20-140 

Terphenyl-D14 

79 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*270 

SB-42-049B 

5.0 

Nitrobenzene-D5 

88 

23-120 

Phenol-D5 

81 

24-113 

2-Fluorophenol 

79 

25-121 

2,4,6-Tribromophenol 

70 

20-140 

Terphenyl-D14 

79 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*277 

SB-42-049A  DUP 

0.0 

Nitrobenzene-D5 

61 

23-120 

Phenol-D5 

66 

24-113 

2-Fluorophenol 

73 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

97 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*287 

SB-37-007A 

0.0 

Nitrobenzene-D5 

97 

23-120 

Phenol-D5 

87 

24-113 

2-Fluorophenol 

94 

25-121 

2,4,6-Tribromophenol 

61 

20-140 

Terphenyl-D14 

70 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*288 

SB-37-007B 

1.5 

Nitrobenzene-D5 

91 

23-120 

Phenol-D5 

75 

24-113 

2-Fluorophenol 

78 

25-121 

2,4,6-Tribromophenol 

58 

20-140 

Terphenyl-D14 

55 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*289 

SB-37-007C 

3.0 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

82 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

93 

20-140 

Terphenyl-D14 

79 

20-140 

2-Fluorobiphenyl 

85 

30-115 

Addendum  Samples 

TNSOIL2*315 

SB-42-050A 

0.5 

Nitrobenzene-D5 

100 

23-120 

Phenol -D5 

108 

24-113 

2-Fluorophenol  [ 

~125  | 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

73 

20-140 

2-Fluorobiphenyl 

100 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*319 

SB-42-050A  DUP 

0.5 

Nitrobenzene-D5 

109 

23-120 

Phenol-D5 

113 

24-113 

2-Fluorophenol 

128 

!  25-121 

2,4,6-Tribromophenol 

67 

20-140 

Terphenyl-D14 

97 

20-140 

2-Fluorobiphenyl 

106 

30-115 

TNSOIL2*316 

SB-42-050B 

1.0 

Nitrobenzene-D5 

100 

23-120 

Phenol-D5 

113 

24-113 

2-Fluorophenol  [  125 

i  25-121 

2,4,6-Tribromophenol 

69 

20-140 

Terphenyl-D14 

82 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*317 

SB-42-051  A 

0.5 

Nitrobenzene-D5 

97 

23-120 

PhenoI-D5 

!  118 

|  24-113 

2-Fluorophenol 

121 

25-121 

2,4,6-Tribromophenol 

73 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

100 

30-115 

TNSOIL2*318 

SB-42-05  IB 

2.0 

Nitrobenzene-D5 

109 

23-120 

Phenol-D5 

125 

24-113 

2-Fluorophenol 

133 

25-121 

2,4,6-Tribromophenol 

69 

20-140 

Terphenyl-D14 

73 

20-140 

2-Fluorobiphenyl 

103 

30-115 

TNSOIL2*320 

SB-45-002A 

8.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

84 

24-113 

2-Fluorophenol 

79 

25-121 

2,4,6-Tribromophenol 

100 

20-140 

Terphenyl-D14 

97 

20-140 

2-Fluorobiphenyl 

100 

30-115 

TNSOIL2*321 

SB-45-002B 

12.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

94 

24-113 

2-Fluorophenol 

87 

25-121 

2,4,6-Tribromophenol 

94 

20-140 

Terphenyl-D14 

91 

20-140 

2-Fluorobiphenyl 

103 

30-115 

TNSOIL2*322 

SB-45-003A 

8.0 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

91 

24-113 

2-Fluorophenol 

82 

25-121 

2,4,6-Tribromophenol 

96 

20-140 

Terphenyl-D14 

100 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*323 

SB-45-003B 

10.0 

Nitrobenzene-D5 

70 

23-120 

Phenol-D5 

76 

24-113 

2-Fluorophenol 

69 

25-121 

2,4,6-Tribromophenol 

82 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

76 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*324 

SB-45-004A 

6.5 

Nitrobenzene-D5 

76 

23-120 

Phenol -D5 

84 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*325 

SB-45-004A 

9.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

81 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

73 

20-140 

Terphenyl-D14 

91 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*326 

SB-45-005A 

12.0 

Nitrobenzene-D5 

76 

23-120 

Phenol -D5 

84 

24-113 

2-Fluorophenol 

81 

25-121 

2,4,6-Tribromophenol 

88 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

88 

30-115 

TNSOIL2*328 

SB-45-006A 

10.0 

Nitrobenzene-D5 

79 

23-120 

Phenol-D5 

85 

24-113 

2-Fluorophenol 

90 

25-121 

2,4,6-Tribromophenol 

88 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*329 

SB-45-006B 

11.5 

Nitrobenzene-D5 

73 

23-120 

Phenol-D5 

78 

24-113 

2-Fluorophenol 

81 

25-121 

2,4,6-Tribromophenol 

78 

20-140 

Terphenyl-D14 

85 

20-140 

2-Fluorobiphenyl 

85 

30-115 

TNSOIL2*330 

SB-45-007A 

10.5 

Nitrobenzene-D5 

70 

23-120 

Phenol -D5 

78 

24-113 

2-Fluorophenol 

81 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*331 

SB-45-007B 

12.0 

Nitrobenzene-D5 

73 

23-120 

Phenol-D5 

79 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

58 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

82 

30-1 15 

TNSOIL2*360 

SB-45-007B  DUP 

12.0 

Nitrobenzene-D5 

91 

23-120 

Phenol-D5 

90 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

78 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

82 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*332 

SB-45-008A 

7.0 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

81 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

76 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*361 

SB-45-008A  DUP 

7.0 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

84 

24-113 

2-Fluorophenol 

79 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

91 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*333 

SB-45-008B 

10.0 

Nitrobenzene-D5 

73 

23-120 

Phenol-D5 

79 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

82 

20-140 

Terphenyl-D14 

100 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*334 

SB-45-009A 

8.0 

Nitrobenzene-D5 

82 

23-120 

Phenol-D5 

91 

24-113 

2-Fluorophenol 

91 

25-121 

2,4,6-Tribromophenol 

72 

20-140 

Terphenyl-D14 

94 

20-140 

2-Fluorobiphenyl 

88 

30-115 

TNSOIL2*335 

SB-45-009B 

11.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

84 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

91 

20-140 

2-Fluorobiphenyl 

85 

30-1 15 

TNSOIL2*336 

SB-45-0 10A 

7.0 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

84 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*338 

SB-45-011  A 

9.0 

Nitrobenzene-D5 

85 

23-120 

Phenol-D5 

90 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

91 

30-115 

TNSOIL2*339 

SB-45-01  IB 

10.5 

Nitrobenzene-D5 

79 

23-120 

Phenol-D5 

87 

24-113 

2-Fluorophenol 

81 

25-121 

2,4,6-Tribromophenol 

75 

20-140 

Terphenyl-D14 

94 

20-140 

2-Fluorobiphenyl 

94 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*340 

SB-45-01 2A 

8.5 

Nitrobenzene-D5 

79 

23-120 

Phenol-D5 

66 

24-113 

2-Fluorophenol 

72 

25-121 

2,4,6-Tribromophenol 

51 

20-140 

Terpheny]-D14 

82 

20-140 

2-Fluorobiphenyl 

76 

30-115 

TNSOIL2*341 

SB-45-0 12B 

10.5 

Nitrobenzene-D5 

76 

23-120 

Phenol-D5 

64 

24-113 

2-Fluorophenol 

73 

25-121 

2,4,6-Tribromophenol 

46 

20-140 

Terphenyl-D14 

70 

20-140 

2-Fluorobiphenyl 

73 

30-115 

TNSOIL2*342 

SB-45-01 3  A 

7.0 

Nitrobenzene-D5 

64 

23-120 

Phenol-D5 

49 

24-113 

2-Fluorophenol 

57 

25-121 

2,4,6-Tribromophenol 

39 

20-140 

Terphenyl-D14 

58 

20-140 

2-Fluorobiphenyl 

64 

30-115 

TNSOIL2*363 

SB-45-01 3 A  DUP 

7.0 

Nitrobenzene-D5 

58 

23-120 

Phenol-D5 

46 

24-113 

2-Fluorophenol 

51 

25-121 

2,4,6-Tribromophenol 

43 

20-140 

Terphenyl-D14 

73 

20-140 

2-Fluorobiphenyl 

67 

30-115 

TNSOIL2*343 

SB-45-01 3B 

9.0 

Nitrobenzene-D5 

91 

23-120 

Phenol-D5 

76 

24-113 

2-Fluorophenol 

90 

25-121 

2,4,6-Tribromophenol 

52 

20-140 

Terphenyl-D14 

64 

20-140 

2-Fluorobiphenyl 

88 

30-115 

TNSOIL2*344 

SB-45-0 14A 

9.0 

Nitrobenzene-D5 

52 

23-120 

Phenol-D5 

34 

24-113 

2-Fluorophenol 

42 

25-121 

2,4,6-Tribromophenol 

36 

20-140 

Terphenyl-D14 

58 

20-140 

2-Fluorobiphenyl 

52 

30-115 

TNSOIL2*345 

SB-45-0 14B 

10.5 

Nitrobenzene-D5 

82 

23-120 

Phenol-D5 

67 

24-113 

2-Fluorophenol 

70 

25-121 

2,4,6-Tribromophenol 

49 

20-140 

Terphenyl-D14 

70 

20-140 

2-Fluorobiphenyl 

73 

30-115 

TNSOIL2*346 

SB-45-01 5  A 

8.0 

Nitrobenzene-D5 

82 

23-120 

Phenol-D5 

90 

24-113 

2-Fluorophenol 

85 

25-121 

2,4,6-Tribromophenol 

79 

20-140 

Terphenyl-D14 

82 

20-140 

2-Fluorobiphenyl 

82 

30-115 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

TNSOIL2*365 

SB-48-001  A 

4.0 

Nitrobenzene-D5 

70 

23-120 

Phenol-D5 

84 

24-113 

2-Fluorophenol 

79 

25-121 

2,4,6-Tribromophenol 

73 

20-140 

Terphenyl-D14 

82 

20-140 

2-Fluorobiphenyl 

85 

30-115 

TNSOIL2*362 

SB-48-001  A  DUP 

4.0 

Nitrobenzene-D5 

73 

23-120 

Phenol-D5 

81 

24-113 

2-Fluorophenol 

73 

25-121 

2,4,6-Tribromophenol 

67 

20-140 

Terphenyl-D14 

76 

20-140 

2-Fluorobiphenyl 

79 

30-115 

TNSOIL2*385 

SB-48-001  B 

9.5 

Nitrobenzene-D5 

82 

23-120 

Phenol-D5 

94 

24-113 

2-Fluorophenol 

91 

25-121 

2,4,6-Tribromophenol 

72 

20-140 

Terphenyl-D14 

79 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*367 

SB-48-002A 

3.5 

Nitrobenzene-D5 

79 

23-120 

Phenol-D5 

85 

24-113 

2-Fluorophenol 

78 

25-121 

2,4,6-Tribromophenol 

84 

20-140 

Terphenyl-D14 

85 

20-140 

2-Fluorobiphenyl 

82 

30-115 

TNSOIL2*368 

SB-48-002B 

10.0 

Nitrobenzene-D5 

82 

23-120 

Phenol-D5 

88 

24-113 

2-Fluorophenol 

84 

25-121 

2,4,6-Tribromophenol 

72 

20-140 

Terphenyl-D14 

88 

20-140 

2-Fluorobiphenyl 

88 

30-115 

OC  Pesticides/PCBs 

TNSOIL2*70 

SB-34-0001  A 

0.0 

Decachlorobiphenyl 

70 

32-156 

Tetrachloro-m-xylene 

79 

67-119 

TNSOIL2*71 

SB-34-000  IB 

6.0 

Decachlorobiphenyl 

69 

32-156 

Tetrachloro-m-xylene 

72 

67-119 

TNSOIL2*72 

SB-34-000 1C 

10.0 

Decachlorobiphenyl 

72 

32-156 

Tetrachloro-m-xylene 

73 

67-119 

TNSOIL2*73 

SB-34-000  ID 

15.0 

Decachlorobiphenyl 

76 

32-156 

Tetrachloro-m-xylene 

73 

67-119 

TNSOIL2*74 

SB-34-000  IE 

20.0 

Decachlorobiphenyl 

76 

32-156 

Tetrachloro-m-xylene 

73 

67-119 

TNSOIL2*75 

SB-34-0002A 

0.0 

Decachlorobiphenyl 

76 

32-156 

Tetrachloro-m-xylene 

76 

67-119 

TNSOIL2*76 

SB-34-(KK)2B 

5.0 

Decachlorobiphenyl 

67 

32-156 

Tetrachloro-m-xylene 

72 

67-119 
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Laboratory 

Sample 

Depth 

Spiking 

Recovery 

Control 

Identification 

Identification 

(feet) 

Compound 

(%) 

Limits  (%) 

TNSOIL2*78 

SB-34-0002D 

15.0 

Decachlorobiphenyl 

63 

32-156 

Tetrachloro-m-xylene  | 

60  1 

67-119 

TNSOIL2*80 

SB-34-0003A 

0.0 

Decachlorobiphenyl 

81 

32-156 

Tetrachloro-m-xylene 

79 

67-119 

TNSOIL2*81 

SB-34-0003B 

5.0 

Decachlorobiphenyl 

79 

32-156 

Tetrachloro-m-xylene 

75 

67-119 

TNSOIL2*82 

SB-34-0003C 

11.0 

Decachlorobiphenyl 

84 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*83 

SB-34-0003D 

15.0 

Decachlorobiphenyl 

97 

32-156 

Tetrachloro-m-xylene 

96 

67-119 

TNSOIL2*84 

SB-34-0003E 

20.0 

Decachlorobiphenyl 

84 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*85 

SB-34-004A 

0.0 

Decachlorobiphenyl 

60 

32-156 

Tetrachloro-m-xylene 

94 

67-119 

TNSOIL2*86 

SB-34-004B 

1.5 

Decachlorobiphenyl 

75 

32-156 

Tetrachloro-m-xylene 

81 

67-119 

TNSOIL2*87 

SB-34-004C 

3.0 

Decachlorobiphenyl 

45 

32-156 

Tetrachloro-m-xylene 

81 

67-119 

TNSOIL2*88 

SB-34-005A 

0.0 

Decachlorobiphenyl 

91 

32-156 

Tetrachloro-m-xylene 

87 

67-119 

TNSOIL2*89 

SB-34-005B 

1.5 

Decachlorobiphenyl 

108 

32-156 

Tetrachloro-m-xylene 

99 

67-119 

TNSOIL2*90 

SB-34-005C 

3.0 

Decachlorobiphenyl 

102 

32-156 

Tetrachloro-m-xylene 

91 

67-119 

TNSOIL2*91 

SB-34-006A 

0.0 

Decachlorobiphenyl 

90 

32-156 

Tetrachloro-m-xylene 

87 

67-119 

TNSOIL2*92 

SB-34-006B 

1.5 

Decachlorobiphenyl 

97 

32-156 

Tetrachloro-m-xylene 

86 

67-119 

TNSOIL2*93 

SB-34-006C 

3.0 

Decachlorobiphenyl 

78 

32-156 

Tetrachloro-m-xylene 

79 

67-119 

TNSOIL2*94 

SB-34-007A 

0.0 

Decachlorobiphenyl 

16 

32-156 

Tetrachloro-m-xylene 

64 

67-119 

TNSOIL2*95 

SB-34-007B 

1.5 

Decachlorobiphenyl 

21 

32-156 

Tetrachloro-m-xylene 

66 

67-119 

TNSOIL2*96 

SB-34-007C 

3.0 

Decachlorobiphenyl 

1  19  | 

|  32-156 

Tetrachloro-m-xylene 

70 

67-119 

TNSOIL2*97 

SB-34-008A 

0.0 

Decachlorobiphenyl 

33 

32-156 

Tetrachloro-m-xylene 

85 

67-119 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*98 

SB-34-008B 

1.5 

Decachlorobiphenyl 

33 

32-156 

Tetrachloro-m-xylene 

79 

67-119 

TNSOIL2*99 

SB-34-008C 

3.0 

Decachlorobiphenyl 

57 

32-156 

Tetrachloro-m-xylene 

78 

67-1 19 

TNSOIL2*100 

SB-34-009A 

0.0 

Decachlorobiphenyl 

64 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*101 

SB-34-009B 

1.5 

Decachlorobiphenyl 

72 

32-156 

Tetrachloro-m-xylene  ; 

84 

67-119 

TNSOIL2*102 

SB-34-009C 

3.0 

Decachlorobiphenyl 

63 

32-156 

Tetrachloro-m-xylene 

78 

67-119 

TNSOIL2*103 

SB-34-010A 

0.0 

Decachlorobiphenyl 

76 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*104 

SB-34-01  OB 

1.5 

Decachlorobiphenyl 

70 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*105 

SB-34-0  IOC 

3.0 

Decachlorobiphenyl 

75 

32-156 

Tetrachloro-m-xylene 

93 

67-119 

TNSOIL2*106 

SB-34-011  A 

0.0 

Decachlorobiphenyl 

52 

32-156 

Tetrachloro-m-xylene  [~ 

55 

67-119 

TNSOIL2*107 

SB-34-01  IB 

1.5 

Decachlorobiphenyl 

75 

32-156 

Tetrachloro-m-xylene 

84 

67-119 

TNSOIL2*108 

SB-34-01 1C 

3.0 

Decachlorobiphenyl 

66 

32-156 

Tetrachloro-m-xylene 

79 

67-119 

TNSOIL2*l  12 

SB-34-008B  DUP 

1.5 

Decachlorobiphenyl 

49 

32-156 

Tetrachloro-m-xylene 

72 

67-119 

TNSOIL2*  1 1 3 

SB-34-009A  DUP 

0.0 

Decachlorobiphenyl 

61 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*l  15 

SB-34-001  A  DUP 

0.0 

Decachlorobiphenyl 

58 

32-156 

Tetrachloro-m-xylene 

72 

67-119 

Addendum  Samples 

TNSOIL2*320 

SB-45-002A 

8.0 

Decachlorobiphenyl 

102 

32-156 

Tetrachloro-m-xylene 

82 

67-119 

TNSOIL2*321 

SB-45-002B 

12.0 

Decachlorobiphenyl 

109 

32-156 

Tetrachloro-m-xylene 

91 

67-119 

TNSOIL2*322 

SB-45-003A 

8.0 

Decachlorobiphenyl 

97 

32-156 

Tetrachloro-m-xylene 

75 

67-119 

TNSOIL2*323 

SB-45-003B 

10.0 

Decachlorobiphenyl 

128 

32-156 

Tetrachloro-m-xylene 

93 

67-119 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*324 

SB-45-004A 

6.5 

Decachlorobiphenyl 

88 

32-156 

Tetrachloro-m-xylene 

79 

67-119 

TNSOIL2*325 

SB-45-004B 

9.0 

Decachlorobiphenyl 

72 

32-156 

Tetrachloro-m-xylene 

72 

67-119 

TNSOIL2*326 

SB-45-005A 

12.0 

Decachlorobiphenyl 

113 

32-156 

Tetrachloro-m-xylene 

90 

67-119 

TNSOIL2*328 

SB-45-006A 

10.0 

Decachlorobiphenyl 

112 

32-156 

Tetrachloro-m-xylene 

90 

67-119 

TNSOIL2*329 

SB-45-006B 

11.5 

Decachlorobiphenyl 

103 

32-156 

Tetrachloro-m-xylene 

88 

67-119 

TNSOIL2*330 

SB-45-007A 

10.5 

Decachlorobiphenyl 

124 

32-156 

Tetrachloro-m-xylene 

102 

67-119 

TNSOIL2*331 

SB-45-007B 

12.0 

Decachlorobiphenyl 

94 

32-156 

Tetrachloro-m-xylene 

78 

67-119 

TNSOIL2*332 

SB-45-008A 

7.0 

Decachlorobiphenyl 

133 

32-156 

Tetrachloro-m-xylene 

103 

67-119 

TNSOIL2*333 

SB-45-008B 

10.0 

Decachlorobiphenyl 

103 

32-156 

Tetrachloro-m-xylene 

87 

67-119 

TNSOIL2*334 

SB-45-009A 

8.0 

Decachlorobiphenyl 

100 

32-156 

Tetrachloro-m-xylene 

85 

67-119 

TNSOIL2*335 

SB-45-009B 

11.0 

Decachlorobiphenyl 

99 

32-156 

Tetrachloro-m-xylene 

76 

67-119 

TNSOIL2*336 

SB-45-010A 

7.0 

Decachlorobiphenyl 

78 

32-156 

Tetrachloro-m-xylene 

73 

67-119 

TNSOIL2*338 

SB-45-011  A 

9.0 

Decachlorobiphenyl 

84 

32-156 

Tetrachloro-m-xylene 

78 

67-119 

TNSOIL2*339 

SB-45-01  IB 

10.5 

Decachlorobiphenyl 

94 

32-156 

Tetrachloro-m-xylene 

88 

67-119 

TNSOIL2*340 

SB-45-01 2A 

8.5 

Decachlorobiphenyl 

96 

32-156 

Tetrachloro-m-xylene 

84 

67-119 

TNSOIL2*341 

SB-45-0 12B 

10.5 

Decachlorobiphenyl 

97 

32-156 

Tetrachloro-m-xylene 

87 

67-119 

TNSOIL2*342 

SB-45-01 3A 

7.0 

Decachlorobiphenyl 

82 

32-156 

Tetrachloro-m-xylene 

88 

67-119 

TNSOIL2*343 

SB-45-0 13B 

9.0 

Decachlorobiphenyl 

105 

32-156 

Tetrachloro-m-xylene 

94 

67-119 

TNSOIL2*344 

SB-45-0 14A 

9.0 

Decachlorobiphenyl 

70 

32-156 

Tetrachloro-m-xylene 

91 

67-119 
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Identification 
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Identification 

Depth 

(feet) 
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Compound 

Recovery 

(%) 
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Limits  (%) 

TNSOIL2*345 

SB-45-0 14B 

10.5 

Decachlorobiphenyl 

102 

32-156 

Tetrachloro-m-xylene 

94 

67-119 

TNSOIL2*346 

SB-45-015A 

8.0 

Decachlorobiphenyl 

113 

32-156 

Tetrachloro-m-xylene 

99 

67-119 

TNSOIL2*360 

SB-45-007B  DUP 

12.0 

Decachlorobiphenyl 

99 

32-156 

Tetrachloro-m-xylene 

84 

67-119 

TNSOIL2*361 

SB-45-008A  DUP 

7.0 

Decachlorobiphenyl 

110 

32-156 

Tetrachloro-m-xylene 

96 

67-119 

TNSOIL2*362 

SB-48-001  A  DUP 

4.0 

Decachlorobiphenyl 

36 

32-156 

Tetrachloro-m-xylene 

81 

67-1 19 

TNSOIL2*363 

SB-45-01 3A  DUP 

7.0 

Decachlorobiphenyl 

64 

32-156 

Tetrachloro-m-xylene 

94 

67-119 

TNSOIL2*365 

SB-48-001  A 

4.0 

Decachlorobiphenyl 

34 

32-156 

Tetrachloro-m-xylene 

72 

67-119 

TNSOIL2*367 

SB-48-002A 

3.5 

Decachlorobiphenyl 

64 

32-156 

Tetrachloro-m-xylene 

94 

67-119 

TNSOIL2*368 

SB-48-002B 

10.0 

Decachlorobiphenyl 

76 

32-156 

Tetrachloro-m-xylene 

78 

67-119 

TNSOIL2*385 

SB-48-001  B 

9.5 

Decachlorobiphenyl 

108 

32-156 

Tetrachloro-m-xylene 

99 

67-119 

TPH  as  gas  and  diesel 

TNSOIL2*109 

SB-34-0 12A 

0.0 

Pentacosane 

93 

50-152 

TNSOIL2*l  10 

SB-34-0 12B 

1.5 

Pentacosane 

104 

50-152 

TNSOIL2*lll 

SB-34-01 2C 

3.0 

Pentacosane. 

84 

50-152 

TNSOIL2*l  14 

SB-34-01 2B  DUP 

1.5 

Pentacosane 

95 

50-152 

Addendum  Samples 

TNSOIL2*320 

SB-45-002A 

8.0 

Pentacosane 

109 

50-152 

TNSOIL2*321 

SB-45-002B 

12.0 

Pentacosane 

105 

50-152 

TNSOIL2*322 

SB-45-003A 

8.0 

Pentacosane 

100 

50-152 

TNSOIL2*323 

SB-45-003B 

10.0 

Pentacosane 

103 

50-152 

TNSOIL2*324 

SB-45-004A 

6.5 

Pentacosane 

79 

50-152 

TNS01L2*325 

SB-45-004B 

9.0 

Pentacosane 

95 

50-152 

TNSOIL2*326 

SB-45-005A 

12.0 

Pentacosane 

102 

50-152 

TNSOIL2*328 

SB-45-006 A 

10.0 

Pentacosane 

103 

50-152 
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SURROGATE  RECOVERIES  FOR  SOIL  SAMPLES 
(Page  18  of  18) 


Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*329 

SB-45-006B 

11.5 

Pentacosane 

103 

50-152 

TNSOIL2*330 

SB-45-007A 

10.5 

Pentacosane 

96 

50-152 

TNSOIL2*33 1 

SB-45-007B 

12.0 

Pentacosane 

115 

50-152 

TNSOIL2*332 

SB-45-008A 

7.0 

Pentacosane 

90 

50-152 

TNSOIL2*333 

SB-45-008B 

10.0 

Pentacosane 

100 

50-152 

TNSOIL2*334 

SB-45-009A 

8.0 

Pentacosane 

103 

50-152 

TNSOIL2*335 

SB-45-009B 

11.0 

Pentacosane 

100 

50-152 

TNSOIL2*336 

SB-45-0 10A 

7.0 

Pentacosane 

92 

50-152 

TNSOIL2*338 

SB-45-011  A 

9.0 

Pentacosane 

76 

50-152 

TNSOIL2*339 

SB-45-01  IB 

10.5 

Pentacosane 

81 

50-152 

TNSOIL2*340 

SB-45-0 12A 

8.5 

Pentacosane 

108 

50-152 

TNSOIL2*341 

SB-45-0 12B 

10.5 

Pentacosane 

106 

50-152 

TNSOIL2*342 

SB-45-01 3  A 

7.0 

Pentacosane 

106 

50-152 

TNSOIL2*343 

SB-45-0 13B 

9.0 

Pentacosane 

111 

50-152 

TNSOIL2*344 

SB-45-0 14A 

9.0 

Pentacosane 

113 

50-152 

TNSOIL2*345 

SB-45-014B 

10.5 

Pentacosane 

115 

50-152 

TNSOIL2*346 

SB-45-01 5  A 

8.0 

Pentacosane 

102 

50-152 

TNSOIL2*360 

SB-45-007B  DUP 

12.0 

Pentacosane 

100 

50-152 

TNSOIL2*361 

SB-45-008A  DUP 

7.0 

Pentacosane 

104 

50-152 

TNSOIL2*362 

SB-48-001  A  DUP 

4.0 

Pentacosane 

107 

50-152 

TNSOIL2*363 

SB-45-01 3A  DUP 

7.0 

Pentacosane 

105 

50-152 

TNSOIL2*365 

SB-48-001  A 

4.0 

Pentacosane 

80 

50-152 

TNSOIL2*367 

SB-48-002A 

3.5 

Pentacosane 

89 

50-152 

TNSOIL2*368 

SB-48-002B 

10.0 

Pentacosane 

93 

50-152 

TNSOIL2*385 

SB-48-001  B 

9.5 

Pentacosane 

111 

50-152 

OC  Organochiorine 

PCBs  Polychlorinated  biphenyls 

TPH  Total  petroleum  hydrocarbons 

Shading  denotes  recoveries  outside  the  established  control  limits. 


ATTACHMENT  E-7b 


SURROGATE  RECOVERIES  FOR  WATER  SAMPLES 
(Page  1  of  7) 


Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

Volatile  Organic  Compounds 

TNWTR2*] 

WW-3 

4-B  romofluorobenzene 

98 

86-115 

1 ,2-Dichloroethane-D4 

92 

76-114 

Toluene-D8 

98 

88-110 

TNWTR2*2 

WW-3  DUP 

4-Bromofluorobenzene 

96 

86-115 

1 ,2-Dichloroethane~D4 

92 

76-114 

Toluene-D8 

98 

88-110 

TNWTR2*3 

TRPBLK 

4-Bromofiuorobenzene 

98 

86-115 

1 ,2-Dichloroethane-D4 

92 

76-114 

Toluene-D8 

98 

88-110 

TNWTR2*22 

TNEQB-12 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

98 

88-110 

TNWTR2*23 

N- 142-93 

4-Bromofluorobenzene 

102 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

100 

88-110 

TNWTR2*24 

TNEQB-13 

4-Bromofluorobenzene 

102 

86-115 

1 ,2-Dichloroethane-D4 

102 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*26 

N- 143-93 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

100 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*27 

T-7 

4-Bromofluorobenzene 

102 

86-115 

1 ,2-Dichloroethane-D4 

102 

76-114 

Toluene-D8 

100 

88-110 

TNWTR2*30 

TRIP-MS 

4-Bromofluorobenzene 

104 

86-115 

1 ,2-Dichloroethane-D4 

100 

76-114 

Toluene-D8 

104 

88-110 

TNWTR2*35 

TRIP-MS 

4-Bromofluorobenzene 

104 

86-115 

1 ,2-Dichloroethane-D4 

102 

76-114 

Toluene-D8 

100 

88-110 

ATTACHMENT  E-7b 


SURROGATE  RECOVERIES  FOR  WATER  SAMPLES 
(Page  2  of  7) 


Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

TNWTR2*36 

TRPBLK 

4-Bromofluorobenzene 

102 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

96 

88-110 

TNWTR2*58 

TRIP-GC3 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

102 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*70 

N- 142-93 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

96 

76-114 

Toluene-D8 

96 

88-110 

TNWTR2*72 

N- 143-93 

4-Bromofluorobenzene 

106 

86-115 

1 ,2-Dichloroethane-D4 

110 

76-114 

Toluene-D8 

98 

88-110 

TNWTR2*74 

T-7 

4-Bromofluorobenzene 

106 

86-115 

1 ,2-Dichloroethane-D4 

112 

76-114 

Toluene-D8 

100 

88-110 

TNWTR2*76 

N- 142-93  DUP 

4-Bromofluorobenzene 

108 

86-115 

1 ,2-Dichloroethane-D4 

112 

76-114 

Toluene-D8 

100 

88-110 

Semivolatile  Organic  Compounds 

TNWTR2*1 

WW-3 

2-Fluorophenol 

67 

21-100 

Phenol-D5 

48 

10-94 

Nitrobenzene-D5 

70 

35-114 

2-Fluorobiphenyl 

88 

43-116 

2,4,6-Tribromophenol 

72 

10-123 

Terphenyl-D14 

90 

33-141 

TNWTR2*2 

WW-3  DUP 

2-Fluorophenol 

59 

21-100 

Phenol-D5 

42 

10-94 

Nitrobenzene-D5 

66 

35-114 

2-Fluorobiphenyl 

88 

43-116 

2,4,6-Tribromophenol 

74 

10-123 

Terphenyl-D14 

92 

33-141 

ATTACHMENT  E-7b 


SURROGATE  RECOVERIES  FOR  WATER  SAMPLES 
(Page  3  of  7) 


Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

TNWTR2*16 

WW-36 

2-Fluorophenol 

53 

21-100 

Phenol -D5 

39 

10-94 

Nitrobenzene-D5 

60 

35-114 

2-Fluorobiphenyl 

58 

43-116 

2,4,6-Tribromophenol 

54 

10-123 

Terphenyl-D14 

72 

33-141 

TNWTR2*22 

TNEQB-12 

2-Fluorophenol 

55 

21-100 

Phenol-D5 

•38 

10-94 

Nitrobenzene-D5 

58 

35-114 

2-Fluorobiphenyl 

62 

43-116 

2,4,6-Tribromophenol 

80 

10-123 

Terphenyl-D14 

88 

33-141 

TNWTR2*23 

N- 142-93 

2-Fluorophenol 

65 

21-100 

Phenol-D5 

49 

10-94 

Nitrobenzene-D5 

76 

35-114 

2-Fluorobiphenyl 

70 

43-116 

2,4,6-Tribromophenol 

92 

10-123 

Terphenyl-D14 

104 

33-141 

TNWTR2*24 

TNEQB-13 

2-Fluorophenol 

62 

21-100 

Phenol-D5 

46 

10-94 

Nitrobenzene-D5 

74 

35-114 

2-Fluorobiphenyl 

68 

43-116 

2,4,6-Tribromophenol 

91 

10-123 

Terphenyl-D14 

82 

33-141 

TNWTR2*26 

N- 143-93 

2-Fluorophenol 

62 

21-100 

Phenol-D5 

45 

10-94 

Nitrobenzene-D5 

76 

35-114 

2-Fluorobiphenyl 

68 

43-116 

2,4,6-Tribromophenol 

90 

10-123 

Terphenyl-D14 

96 

33-141 

TNWTR2*27 

T-7 

2-Fluorophenol 

62 

21-100 

Phenol-D5 

45 

10-94 

Nitrobenzene-D5 

72 

35-114 

2-Fluorobiphenyl 

66 

43-116 

2,4,6-Tribromophenol 

82 

10-123 

Terphenyl-D14 

94 

33-141 

ATTACHMENT  E-7b 


SURROGATE  RECOVERIES  FOR  WATER  SAMPLES 
(Page  4  of  7) 


Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNWTR2*70 

N- 142-93 

2-Fluorophenol 

52 

21-100 

Phenol-D5 

38 

10-94 

Nitrobenzene-D5 

62 

35-114 

2-Fluorobiphenyl 

60 

43-116 

2,4,6-Tribromophenol 

61 

10-123 

Terphenyl-D14 

70 

33-141 

TNWTR2*72 

N- 143-93 

2-Fluorophenol 

53 

21-100 

Phenol-D5 

43 

10-94 

Nitrobenzene-D5 

58 

35-114 

2-Fluorobiphenyl 

58 

43-116 

2,4,6-Tribromophenol 

60 

10-123 

Terphenyl-D14 

66 

33-141 

TNWTR2*74 

T-7 

2-Fluorophenol 

56 

21-100 

Phenol-D5 

44 

10-94 

Nitrobenzene-D5 

62 

35-114 

2-Fluorobiphenyl 

58 

43-116 

2,4,6-Tribromophenol 

57 

10-123 

Terphenyl-D14 

82 

33-141 

TNWTR2*76 

N- 142-93  DUP 

2-Fluorophenol 

55 

21-100 

Phenol-D5 

49 

10-94 

Nitrobenzene-D5 

62 

35-114 

2-Fluorobiphenyl 

56 

43-116 

2,4,6-Tribromophenol 

60 

10-123 

Terphenyl-D14 

86 

33-141 

OC  Pesticides/PCBs 

TNWTR2*1 

A 

WW-3 

Decachlorobiphenyl 

87 

46-140 

B 

Decachlorobiphenyl 

68 

46-140 

Tetrachloro-m-xylene 

65 

23-109 

TNWTR2*2 

A 

WW-3  DUP 

Decachlorobiphenyl 

82 

46-140 

B 

Decachlorobiphenyl 

62 

46-140 

Tetrachloro-m-xylene 

66 

23-109 

TNWTR2*15 

TNEQB-5 

Decachlorobiphenyl 

82 

46-140 

Tetrachloro-m-xylene 

76 

23-109 

TNWTR2*23 

N- 142-93 

Decachlorobiphenyl 

78 

46-140 

Tetrachloro-m-xylene 

55 

23-109 

TNWTR2*24 

TNEQB-13 

Decachlorobiphenyl 

68 

46-140 

Tetrachloro-m-xylene 

48 

23-109 

ATTACHMENT  E-7b 


SURROGATE  RECOVERIES  FOR  WATER  SAMPLES 
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Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNWTR2*26 

N- 143-93 

Decachlorobiphenyl 

73 

46-140 

Tetrachloro-m-xylene 

49 

23-109 

TNWTR2*27 

T-7 

Decachlorobiphenyl 

75 

46-140 

Tetrachloro-m-xylene 

44 

23-109 

TNWTR2*70 

N- 142-93 

Decachlorobiphenyl 

65 

46-140 

Tetrachloro-m-xylene 

75 

23-109 

TNWTR2*72 

N- 143-93 

Decachlorobiphenyl 

59 

46-140 

Tetrachloro-m-xylene 

68 

23-109 

TNWTR2*74 

T-7 

Decachlorobiphenyl 

61 

46-140 

Tetrachloro-m-xylene 

64 

23-109 

TNWTR2*76 

N- 142-93  DUP 

Decachlorobiphenyl 

64 

46-140 

Tetrachloro-m-xylene 

53 

23-109 

Explosives 

TNWTR2*1 

WW-3 

3,4-Dinitrotoluene 

99 

67-133 

TNWTR2*2 

WW-3  DUP 

3,4-Dinitrotoluene 

95 

67-133 

TNWTR2*12 

SW-2 1-001 

3,4-Dinitrotoluene 

95 

67-133 

TNWTR2*21 

TNEQB-1 1 

3,4-Dinitrotoluene 

93 

67-133 

TNWTR2*  1 1 

TNEQB-2 

3,4-Dinitrotoluene 

90 

67-133 

TNWTR2*20 

TNEQB-10 

3,4-Dinitrotoluene 

86 

67-133 

TNWTR2*23 

N- 142-93 

3,4-Dinitrotoluene 

93 

67-133 

TNWTR2*24 

TNEQB-1 3 

3,4-Dinitrotoluene 

97 

67-133 

TNWTR2*26 

N- 143-93 

3,4-Dinitrotoluene 

94 

67-133 

TNWTR2*27 

T-7 

3,4-Dinitrotoluene 

99 

67-133 

TNWTR2*70 

N- 142-93 

3,4-Dinitrotoluene 

95 

67-133 

TNWTR2*72 

N- 143-93 

3,4-Dinitrotoluene 

99 

67-133 

TNWTR2*74 

T-7 

3,4-Dinitrotoluene 

75 

67-133 

ATTACHMENT  E-7b 


SURROGATE  RECOVERIES  FOR  WATER  SAMPLES 
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Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

TNWTR2*76 

N- 142-93  DUP 

3,4-Dinitrotoluene 

95 

67-133 

TPH  as  gas  and  diesel 

TNWTR2*14 

WW-34 

Pentacosane 

113 

75-125 

ADDENDUM  SAMPLES 

Volatile  Organic  Compounds 

TNWTR2*91 

TNEQB-13 

4-Bromofluorobenzene 

96 

86-115 

1 ,2-Dichloroethane-D4 

96 

76-114 

Toluene-D8 

98 

88-110 

TNWTR2*79 

TNEQB-14 

4-Bromofluorobenzene 

100 

86-1 15 

1 ,2-Dichloroethane-D4 

94 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*80 

TNEQB-15 

4-Bromofluorobenzene 

98 

86-115 

1 ,2-Dichloroethane-D4 

96 

76-114 

Toluene-D8 

100 

88-110 

TNWTR2*92 

TNEQB-17 

4-Bromofluorobenzene 

96 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

100 

88-110 

TNWTR2*82 

TRIP-1 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*83 

TRIP-2 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*84 

TRIP-3 

4-Bromofluorobenzene 

100 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

102 

88-110 

TNWTR2*85 

TRIP-4 

4-Bromofluorobenzene 

98 

86-115 

1 ,2-Dichloroethane-D4 

96 

76-114 

Toluene-D8 

100 

88-110 

TNWTR2*93 

TRIP-6 

4-Bromofl  uorobenzene 

96 

86-115 

1 ,2-Dichloroethane-D4 

98 

76-114 

Toluene-D8 

100 

88-110 

ATTACHMENT  E-7b 
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Laboratory 

Identification 

Sample 

Identification 

Spiking 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

Semivolatile  Organic  Compounds 

TNWTR2*91 

TNEQB-13 

2-Fluorophenol 

61 

21-100 

Phenol-D5 

51 

10-94 

Nitrobenzene-D5 

72 

35-114 

2-Fluorobiphenyl 

84 

43-116 

2,4,6-Tribromophenol 

85 

10-123 

Terphenyl-D14 

104 

33-141 

TNWTR2*79 

TNEQB-14 

2-Fluorophenol 

93 

21-100 

Phenol-D5 

67 

10-94 

Nitrobenzene-D5 

92 

35-114 

2-Fluorobiphenyl 

82 

43-116 

2,4,6-Tribromophenol 

59 

10-123 

Terphenyl-D14 

84 

33-141 

TNWTR2*80 

TNEQB-15 

2-Fluorophenol 

66 

21-100 

Phenol-D5 

52 

10-94 

Nitrobenzene-D5 

72 

35-114 

2-Fluorobiphenyl 

90 

43-116 

2,4,6-Tribromophenol 

94 

10-123 

Terphenyl-D14 

98 

33-141 

TNWTR2*81 

TNEQB-16 

2-Fluorophenol 

71 

21-100 

Phenol-D5 

52 

10-94 

Nitrobenzene-D5 

70 

35-114 

2-Fluorobiphenyl 

52 

43-116 

2,4,6-Tribromophenol 

80 

10-123 

Terphenyl-D14 

98 

33-141 

OC  Organochlorine 

PCBs  Polychlorinated  biphenyls 

TPH  Total  petroleum  hydrocarbons 


ATTACHMENT  E-7c 


INTERNAL  STANDARD  RECOVERIES  FOR  DIOXINS/FURANS  IN  SOIL  SAMPLES 
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Internal 


Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Standard 

Compound 

Recovery 

(%) 

Control 
Limits  (%) 

TNSOIL2*129 

SB-37-001  A 

0.0 

13C-2,3,7,8,-TCDD 

92 

40-120 

TNSOIL2*130 

SB-37-00  IB 

1.5 

13C-2,3,7,8,-TCDD 

89 

40-120 

TNSOIL2*131 

SB-37-001C 

3.0 

13C-2,3,7,8,-TCDD 

87 

40-120 

TNSOIL2*132 

SB-37-002A 

0.0 

1 3C-2, 3,7,8, -TCDD 

82 

40-120 

TNSOIL2*133 

SB-37-002B 

1.5 

1 3C-2,3,7,8,-TCDD 

95 

40-120 

TNSOIL2*134 

SB-37-002C 

3.0 

1 3C-2,3,7,8,-TCDD 

91 

40-120 

TNSOIL2*135 

SB-37-003A 

0.0 

1 3C-2,3,7,8,-TCDD 

82 

40-120 

TNSOIL2*136 

SB-37-003B 

1.5 

1 3C-2,3,7,8,-TCDD 

90 

40-120 

TNSOIL2*137 

SB-37-003C 

3.0 

13C-2,3,7,8,-TCDD 

89 

40-120 

TNSOIL2*138 

SB-37-004A 

0.0 

13C-2,3, 7,8, -TCDD 

81 

40-120 

TNSOIL2*139 

SB-37-004B 

1.5 

13C-2, 3,7,8, -TCDD 

81 

40-120 

TNSOIL2*140 

SB-37-004C 

3.0 

13C-2,3, 7,8, -TCDD 

86 

40-120 

TNSOIL2*141 

SB-37-005A 

0.0 

1 3C-2,3,7,8,-TCDD 

103 

40-120 

TNSOIL2*142 

SB-37-005B 

1.5 

1 3C-2,3,7,8,-TCDD 

85 

40-120 

TNSOIL2*143 

SB-37-005C 

3.0 

1 3C-2, 3,7,8, -TCDD 

89 

40-120 

TNSOIL2*144 

SB-37-006A 

0.0 

1 3C-2,3,7,8,-TCDD 

79 

40-120 

TNSOIL2*151 

SB-37-006A  DUP 

0.0 

1 3C-2,3,7,8,-TCDD 

69 

40-120 

TNSOIL2*145 

SB-37-006B 

1.5 

1 3C-2,3,7,8,-TCDD 

96 

40-120 

TNSOIL2*146 

SB-37-006C 

3.0 

13C-2,3,7,8,-TCDD 

99 

40-120 

TNSOIL2*152 

SB-37-006C  DUP 

3.0 

13C-2, 3,7,8, -TCDD 

68 

40-120 

TNSOIL2*287 

SB-37-007A 

0.0 

13C-2, 3,7,8, -TCDD 

58 

40-120 

TNSOIL2*288 

SB-37-007B 

1.5 

1 3C-2,3,7,8,-TCDD 

74 

40-120 

TNSOIL2*289 

SB-37-007C 

3.0 

13C-2, 3,7,8, -TCDD 

82 

40-120 

ATTACHMENT  E-7c 


INTERNAL  STANDARD  RECOVERIES  FOR  DIOXINS/FURANS  IN  SOIL  SAMPLES 
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Laboratory 

Identification 

Sample 

Identification 

Depth 

(feet) 

Internal 

Standard 

Compound 

Recovery 

(%) 

Control 

Limits  (%) 

TNSOIL2*68 

SD-2 1-001 

0.0 

13C-2, 3,7,8, -TCDD 

94 

40-120 

TNSOIL2*69 

SD-2 1-002 

0.0 

13C-2,3,7,8,-TCDD 

66 

40-120 

TNSOIL2*120 

SS-37-013 

0.0 

1 3C-2,3,7,8,-TCDD 

94 

40-120 

TNSOIL2*121 

SS-37-014 

0.0 

13C-2, 3,7,8, -TCDD 

88 

40-120 

TNSOIL2*122 

SS-37-015 

0.0 

13C-2,3, 7,8, -TCDD 

88 

40-120 

TNSOIL2*123 

SS-37-016 

0.0 

1 3C-2,3,7,8,-TCDD 

88 

40-120 

TNSOIL2*124 

SS-37-017 

0.0 

1 3C-2,3,7,8,-TCDD 

86 

40-120 

TNSOIL2*125 

SS-37-018 

0.0 

1 3C-2,3,7,8,-TCDD 

97 

40-120 

TNSOIL2*126 

SS-37-019 

0.0 

1 3C-2,3,7,8,-TCDD 

93 

40-120 

TNSOIL2*127 

SS-37-020 

0.0 

13C-2,3,7,8,-TCDD 

98 

40-120 

TNSOIL2*128 

SS-37-021 

0.0 

13C-2,3, 7,8, -TCDD 

101 

40-120 

Addendum  Samples 

TNSOIL2*315 

SB-42-050A 

0.5 

1 3C-2,3,7,8,-TCDD 

85 

40-120 

TNSOIL2*316 

SB-42-050B 

•  1.0 

1 3C-2,3 ,7,8  ,-TCDD 

82 

40-120 

TNSOIL2*317 

SB-42-051  A 

0.5 

1 3C-2,3,7,8,-TCDD 

83 

40-120 

TNSOIL2*318 

SB-42-05  IB 

2.0 

13C-2, 3,7,8, -TCDD 

79 

40-120 

TNSOIL2*319 

SB-42-050A 

0.5 

13C-2,3,7,8,-TCDD 

80 

40-120 

ATTACHMENT  E-7d 


INTERNAL  STANDARD  RECOVERIES  FOR  WATER  SAMPLES 

(Page  1  of  1) 


Internal 


Laboratory 

Sample 

Standard 

Recovery 

Control 

Identification 

Identification 

Compound 

(%) 

Limits  (%) 

TNWTR2*16 

TNEQB-6 

13C-2,3,7,8,-TCDD 

66 

40-120 

TNWTR2*  1 2 


SW-2 1-0001 


1 3C-2,3,7,8,-TCDD 


50 


40-120 
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METHOD  BLANK  RESULTS 


CONTAMINATED  SOIL  METHOD  BLANK  SAMPLES 
AND  ASSOCIATED  FIELD  SAMPLES 
(Page  1  of  11) 
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ATTACHMENT  E-9 

SUMMARY  OF  DETECTABLE  CONCENTRATIONS  IN 
TRIP  BLANK  SAMPLES  ADDENDUM  SOIL  SAMPLES 


t  3  <» 
z  3  j 
a  r  a 
sbo 

Z  3 
HOQ 
H  u  Z 


ATTACHMENT  E-10 


EQUIPMENT  RINSATE  BLANK  RESULTS 


ATTACHMENT  E-10 


EQUIPMENT  RINSATE  BLANKS  WITH  DETECTABLE  CONCENTRATIONS 
AND  ASSOCIATED  SAMPLES 
( Page  1  of  5 ) 


Equipment 

Rinsate 


Blank 

Identification 

Date 

Collected 

Analyte 

Detected 

Concentration 

(Bg/L) 

Associated 

Sample 

Depth 

(feet) 

Con¬ 

centration 

TNEQB-l 

11/3/93 

Aluminum 

92.1 

SB-20-0 15C 

3.0 

2350 

Barium 

2.67 

50.1 

Calcium 

570 

6780 

Chromium 

4.00 

6.36 

Copper 

16.2 

9.52 

Iron 

227 

4640 

Potassium 

953 

695 

Manganese 

5.2 

185 

Zinc 

16.5 

13.2 

TNEQB-2 

11/4/93 

Calcium 

396 

SB-20-00 1C 

3.0 

29400 

Copper 

4.61 

3.61 

Iron 

37.9 

2390 

Manganese 

1.7 

123 

Zinc 

33.3 

9.16 

TNEQB-3 

10/7/93 

Sample  not  analyzed. 

TNEQB-4 

10/25/93 

No  analytes  detected. 

SB-34-0 12C 

3.0 

TNEQB-5 

10/26/93 

Barium 

38.5 

SB-34-00 IE 

20.0 

18.2 

Calcium 

71,700 

37300 

Iron 

211 

1620 

Potassium 

2230 

310 

Magnesium 

25,000 

2460 

Manganese 

10.2 

48.5 

Sodium 

56,200 

359 

Zinc 

24.5 

7.75 

TNEQB-6 

10/6/93 

Barium 

65.6 

SB-37-006C 

3.0 

Calcium 

103,000 

Potassium 

4040 

Magnesium 

38,700 

Sodium 

98,800 

Units 


(M-g/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 


(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 

(Bg/g) 


ATTACHMENT  E-10 


EOUIPMENT  RINSATE  BLANKS  WITH  DETECTABLE  CONCENTRATIONS 
AND  ASSOCIATED  SAMPLES 
( Page  2  of  5 ) 


Equipment 

Rinsate 

Blank 

Identification 


Date 

Collected 


TNEQB-7  10/13/93 


Analyte 

Detected 

Barium 

Calcium 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 


Concentration  Associated  Depth  Con- 

(pg/L)  Sample  (feet)  centration  Units 


64.2 

100,000 

■123 

4010 

37,800 

4.4 

96,100 


SB-42-022D  10.0 


21.2 

65000 

2150 

358 

4220 

66.5 

269 


(Pg/g) 

(Pg/g) 

(M-g/g) 

((Xg/g) 

(Pg/g) 

(Pg/g) 

(Pg/g) 


TNEQB-8  10/19/93  Barium 

Calcium 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Lead 

Vanadium 

Zinc 


61.2  SB-42-028D 

96,500 
4.31 
7.72 
195 
4130 
36,900 
8.1 

92,000 

2.5 

7.2 

16.9 


10.0  33  (pg/g) 

65000  (pg/g) 

9.56  (pg/g) 

3.77  (pg/g) 

3020  (pg/g) 

550  (pg/g) 

6110  (pg/g) 

89.2  (pg/g) 

427  (pg/g) 

<10.5  (pg/g) 

5.8  (pg/g) 

11.7  (pg/g) 


TNEQB-9  Not  collected. 

TNEQB-10  11/5/93  Barium 

Calcium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Lead 

Zinc 


54.1  SB-42-016A 

125,000 
11.0 
85.8 
3,900 
50,200 
9.9 

109,000 

2.0 

105 


7.0  10.9  (pg/g) 

87000  (pg/g) 

1.35  (pg/g) 

1150  (pg/g) 

123  (pg/g) 

3400  (pg/g) 

50.4  (pg/g) 

237  (pg/g) 

<10.5  (pg/g) 

7.14  (pg/g) 


ATTACHMENT  E-10 


EQUIPMENT  RINSATE  BLANKS  WITH  DETECTABLE  CONCENTRATIONS 
AND  ASSOCIATED  SAMPLES 
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Equipment 

Rinsate 

Blank 

Identification 

Date 

Collected 

Analyte 

Detected 

Concentration 

(Pg/L) 

Associated 

Sample 

Depth 

(feet) 

Con¬ 

centration 

Units 

TNEQB-l  1 

11/8/93 

Barium 

53.9 

SB-42-0 16D 

77.0 

59.7 

(nsfe) 

Calcium 

122,000 

72000 

(Mg/g) 

Chromium 

4.29 

8.87 

(ng/g) 

Copper 

24.6 

6.86 

(M-g/g) 

Iron 

412 

4960 

(l-ig/g) 

Potassium 

4,120 

1080 

(M-g/g) 

Magnesium 

49,500 

7090 

(M-g/g) 

TNEQB-1 1 

11/8/93 

Manganese 

12.1 

96.6 

(ltg/g) 

(con't) 

Sodium 

107,000 

458 

(Rg/g) 

Lead 

7.0 

7.61 

(Hg/g) 

Zinc 

112 

23.1 

(M£/g) 

TNEQB-1 2 

10/22/93 

Barium 

20.0 

SB-42-048B 

5.0 

51.8 

(Rg/g) 

Calcium 

2960 

68000 

<gg/g) 

Copper 

5.37 

9.75 

(l-Lg/g) 

Iron 

33.7 

4830 

(ltg/g) 

Potassium 

329 

614 

(Pg/g) 

Magnesium 

849 

5770 

(M-g^g) 

Manganese 

2.3 

114 

Otg/g) 

Sodium 

1,600 

459 

(Mg/g) 

Chloroform 

3.1 

Not  Analyzed. 

TNEQB-1 3 

1 1/23/93 

Barium 

61.5. 

T-7 

322.0 

31.8 

Hg/L 

Calcium 

103,000 

137000 

Hg/L 

Chromium 

4.83 

5.79 

Mg^- 

Iron 

49 

186 

gg/L 

Potassium 

3,950 

6590 

Hg/L 

Magnesium 

39,400 

58700 

Pg/L 

Manganese 

2.2 

2.64 

Rg/L 

Sodium 

101,000 

137000 

Zinc 

41.1 

69.4 

Rg/L 

ATTACHMENT  E-10 


EQUIPMENT  RINSATE  BLANKS  WITH  DETECTABLE  CONCENTRATIONS 
AND  ASSOCIATED  SAMPLES 
( Page  4  of  5 ) 


Equipment 

Rinsate 

Blank  Date  Analyte  Concentration  Associated  Depth 


Identification  Collected  Detected 


Addendum  Equipment  Rinsate  Blanks 

TNEQB-13  5/31/94  Barium 

Calcium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Lead 

Selenium 

Zinc 

Arsenic 

TNEQB-14  5/24/94  Barium 

Calcium 

Chromium 

Copper 

Potassium 

Magnesium 

Sodium 

Lead 

Selenium 

Arsenic 

Chloroform 
Methylene  Chloride 

TNEQB-15  5/27/94  Barium 

Calcium 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 


(|Xg/L) 

Sample 

(feet) 

centration 

Units 

57 

SB-42-05  IB 

2.0 

58.4 

pg/g 

102000 

8090 

pg/g 

12.8 

27 

pg/g 

52.4 

3960 

pg/g 

4040 

571 

pg/g 

40000 

2540 

pg/g 

1.6 

162 

pg/g 

102000 

343 

pg/g 

1.8 

39 

pg/g 

4.9 

0.25 

pg/g 

13.3 

26.2 

pg/g 

2.77 

2.84 

pg/g 

62.2 

SB-45-003B 

10.0 

38.8 

pg/g 

101000 

61000 

pg/g 

3.16 

45.1 

pg/g 

9.9 

3.91 

pg/g 

4010 

404 

pg/g 

38800 

5680 

pg/g 

98700 

384 

pg/g 

1.4 

10.5 

pg/g 

4.2 

0.756 

pg/g 

3.1 

2.62 

pg/g 

0.62 

ND 

2.3 

ND 

60.2 

SB-48-002B  10.0 

47.8 

Pg/g 

99300 

66000 

Pg/g 

3.33 

11.5 

Pg/g 

12.5 

3.72 

Pg/g 

82.2 

2880 

Pg/g 

3790 

357 

Pg/g 

38200 

6500 

Pg/g 

2.5 

99.4 

Pg/g 

96600 

470 

Pg/g 

ATTACHMENT  E-10 


EQUIPMENT  RINSATE  BLANKS  WITH  DETECTABLE  CONCENTRATIONS 
AND  ASSOCIATED  SAMPLES 
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Equipment 

Rinsate 

Blank  Date  Analyte  Concentration  Associated  Depth  Con- 

Identification  Collected  Detected  (pg/L)  Sample  (feet)  centration  Units 


TNEQB-15 

5/27/94 

Lead 

(con't) 

Selenium 

Zinc 

Arsenic 

TNEQB-16 

6/1/94 

Barium 

Calcium 

Chromium 

Copper 


Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Lead 

Vanadium 

Zinc 

Arsenic 


2.3 

10.5 

pg/g 

4.5 

0.872 

Pg/g 

17.3 

10.3 

Pg/g 

3.2 

4.07 

Pg/g 

58.7 

SB-45-0 14B  10.5 

21.6 

Pg/g 

102000 

53700 

Pg/g 

3.3 

7.21 

Pg/g 

24.6 

4.05 

Pg/g 

111 

1780 

Pg/g 

4470 

220 

Pg/g 

40000 

9630 

Pg/g 

2.9 

70.5 

Pg/g 

101000 

608 

Pg/g 

5.5 

10.5 

Pg/g 

5.8 

5.92 

Pg/g 

16.7 

10.7 

Pg/g 

3.73 

1.24 

Pg/g 

Bis(2-ethylhexyl)phthalate  25  ND 


TNEQB-17 


6/9/94 


No  analytes  detected 


SB-45-01 3B  9.0 


ATTACHMENT  E-ll 


SOURCE  WATER  SAMPLE  RESULTS 


ATTACHMENT  E-ll 


SOURCE  WATER  SAMPLE  SUMMARY 


Well  Date  Analyte  Concentration 

Name  Sampled  Detected  (ug/L) 


WW-3  8/4/93  Barium  87.6 

Calcium  143000 

Chromium  6.38 

Copper  13.8 

Potassium  5260 

Magnesium  54000 

Sodium  134000 

Zinc  30.6* 

WW-3  DUP  8/4/93  Barium  60.6 

Calcium  101000 

Potassium  4470 

Magnesium  37800 

Sodium  93800 

Zinc  25.6* 

1 ,2-Dichloroethane  0.57 


*  Qualified  as  nondetect  due  to  detection  of  zinc  in  associated  method  blank  at  a  concentration 
of  16.5  pg/L. 
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SAMPLE  DILUTION  REPORT 
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ATTACHMENT  E-13 


PERCENT  MOISTURE  REPORT  FOR  SOIL  SAMPLES 


Environmental  Science  &  Engineering,  Inc.  07/19/94 


PROJECT  NUMBER  7934Q69G  0201 
FIELD  GROUP  TNSOIL2 

ET  CODE: 

I  OD  CODE : 


PARAMETER: 

UNITS: 


FLD . GRP . 

# 

SAMPLE  ID 

DATE 

TIME 

TNSOIL2 

311 

EP-42-001A 

05/18/94 

14:50 

TNSOIL2 

312 

EP-42-001B 

05/18/94 

15:30 

TNSOIL2 

313 

EP-42 -002A 

05/19/94 

10:30 

TNSOIL2 

314 

EP-42-002B 

05/19/94 

10:50 

TNSOIL2 

1 

SB-20- 001A 

11/04/93 

09:41 

TNSOIL2 

67B 

-20-001ADUP 

11/04/93 

09:41 

TNSOIL2 

2 

SB-20-001B 

11/04/93 

09:52 

TNSOIL2 

3 

SB-20-001C 

11/04/93 

10:04 

TNSOIL2 

4 

SB-20-002A 

11/02/93 

15:53 

TNSOIL2 

5 

SB-20-002B 

11/02/93 

15:56 

TNSOIL2 

"  6 

SB-20-002C 

11/02/93 

15:59 

TNSOIL2 

7 

SB-20-003A 

11/02/93 

15:11 

TNSOIL2 

8 

SB-20- 003B 

11/02/93 

15:30 

TNSOIL2 

9 

SB-20-003C 

11/02/93 

15:37 

TNSOIL2 

10 

SB-20- 004A 

11/03/93 

14  : 57 

TNSOIL2 

11 

SB-20-004B 

11/03/93 

15:02 

TNSOIL2 

12 

SB-20-004C 

11/03/93 

15:08 

TNSOIL2 

13 

SB-20-005A 

11/02/93 

14  : 19 

TNSOIL2 

14 

SB-20-005B 

11/02/93 

14  : 28 

TNSOIL2 

15 

SB-20  - 005C 

11/02/93 

14:30 

TNSOIL2 

16 

SB-20- 006A 

11/02/93 

13:37 

TNSOIL2 

17 

SB-20 -006B 

11/02/93 

13:42 

TNSOIL2 

18 

SB-20-006C 

11/02/93 

13:56 

TNSOIL2 

19 

SB-20-007A 

11/03/93 

14:19 

TNSOIL2 

20 

SB-20-007B 

11/03/93 

14:25 

TNSOIL2 

21 

SB-20-007C 

11/03/93 

14:33 

TNSOIL2 

22 

SB-20-008A 

11/04/93 

12:03 

TNSOIL2 

23 

SB-20-008B 

11/04/93 

12:09 

TNSOIL2 

24 

SB-20-008C 

11/04/93 

12:21 

'T'NSOIL2 

25 

SB-20 -009A 

11/04/93 

11:29 

DIL2 

26 

SB-20-009B 

11/04/93 

11:36 

,OIL2 

27 

SB-20-009C 

11/04/93 

11:41 

TNSOIL2 

28 

SB-20-010A 

11/04/93 

08:25 

TNSOIL2 

29 

SB-20-010B 

11/04/93 

08:28 

TNSOIL2 

30 

SB-20-010C 

11/04/93 

08:34 

TNSOIL2 

31 

SB-20- 011A 

11/03/93 

13  : 4  8 

TNSOIL2 

32 

SB-20-011B 

11/03/93 

13:52 

TNSOIL2 

33 

SB-20-011C 

11/03/93 

14:00 

TNSOIL2 

34 

SB-20-012A 

11/03/93 

13:22 

TNSOIL2 

65B- 

-20- 012ADUP 

11/03/93 

13  : 22 

TNSOIL2 

35 

SB-20-012B 

11/03/93 

13:25 

TNSOIL2 

36 

SB-20-012C 

11/03/93 

13:30 

TNSOIL2 

37 

SB-20-013A 

11/03/93 

12:51 

TNSOIL2 

38 

SB-20-013B 

11/03/93 

12:57 

TNSOIL2 

39 

SB-20 - 013C 

11/03/93 

13:01 

TNSOIL2 

40 

SB-20-014A 

11/03/93 

12:09 

TNSOIL2 

64B- 

-20  - 014ADUP 

11/03/93 

12:09 

TNSOIL2 

41 

SB-20-014B 

11/03/93 

12:20 

TNS0IL2 

42 

SB-20-014C 

11/03/93 

12:27 

TNSOIL2 

43 

SB-20-015A 

11/03/93 

11:30 

TNSOIL2 

63B- 

-20- 015ADUP 

11/03/93 

11:30 

TNSOIL2 

44 

SB-20-015B 

11/03/93 

11:34 

TNSOIL2 

45 

SB-20- 015C 

11/03/93 

11 :45 

TNSOIL2 

46 

SB-20-016A 

11/04/93 

10:37 

TNSOIL2 

47 

SB-20-016B 

11/04/93 

10:53 

TNSOIL2 

48 

SB-20-016C 

11/04/93 

11:10 

TNSOIL2 

49 

SB-20-017A 

11/04/93 

09:00 

TNSOIL2 

50 

SB-20-017B 

11/04/93 

09:05 

TNSOIL2 

66B- 

-20-017BDUP 

11/04/93 

09:05 

TNSOIL2 

51 

SB-20-017C 

11/04/93 

09:09 

TNSOIL2 

52 

SB-20  -  018 A 

11/03/93 

09:36 

TNSOIL2 

53 

SB-20-018B 

11/03/93 

09:40 

TNSOIL2 

54 

SB-20- 018C 

11/03/93 

09:50 

~  “'7OIL2 

55 

SB-20- 019A 

11/02/93 

13:00 

3IL2 

62B- 

-20-019ADUP 

11/02/93 

13:00 

'HMSOIL2 

56 

SB-20-019B 

11/02/93 

13:05 

TNSOIL2 

57 

SB-20-019C 

11/02/93 

13:11 

TNSOIL2 

70 

SB-34-001A 

10/26/93 

09:45 

PROJECT  NAME  M-W  TOOELE  NORTH  2 
PROJECT  MANAGER  R.S.  ROBINSON 


70320 

I 

MOISTURE 

%WET  NT 

9.2 

?.© 

3.6 

3o 

5.1 

t©.t> 

4.2 

o.o 

7.9 

o.O 

7.8 

ib 
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3.0 

5.1 

0.0 

7.7 

i.5 

4.3 

30 
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0.0 

8.0 

*•5 

5.1 

3.0 

4.0 

O'O 

6.2 

i.fi 

7.3 

3.0 

6.3 

0.0 

6.6 

i.5 

3.3 

3.0 

3.1 

o.o 

4 . 8 

1.5 

2.9 

3.0 

3.1 

o.o 

4.2 

t.  5 

4.5 

3.0 

4 . 7 

0.0 

4.2 

t.5 

6.2 

3.0 

4.2 

o.o 

5.8 

\-5 

4.8 

3.0 

5.8 

O.o 

7.2 

t.5 

7.0 

3.0 

5.4 

o.o 

4 . 3 

1.  5 

6.7 

6 . 8 

O.o 

6.4 

O.o 

6 . 1 

i .  5 

5.3 

3.0 

4.2 

O  .0 

6.7 

1.5 

3.5 

3.0 

2.9 

0  .o 

7.4 

O.Q 

7.1 

».s 

3.6 

3.0 

3 . 0 

o.o 

7.1 

a.  o> 

7.3 

1.5 

5 . 8 

3.0 

3.6 

o.o 

5.2 

1.5 

7.9 

3.o 

7.4 

o.o 

7.1 

i.5 

7.9 

*■5 

7 . 7 

3.0 

7.4 

oX) 

6.7 

(.5 

3 . 8 

3  .o 

2 . 8 

o.o 

6.2 

0.0 

4 . 8 

3 . 8 

3.0 

3.4 

o.o 

7.2 
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PROJECT  NUMBER  7934069G  0201 
FIELD  GROUP  TNSOIL2 


PROJECT  NAME  M-H  TOOELE  NORTH  2 
PROJECT  MANAGER  R.S.  ROBINSON 


'ET  CODE: 

.OD  CODE: 

PARAMETER : 

UNITS: 

FLD.GRP.  #  SAMPLE  ID  DATE  TIME 

TNSOIL2  115B-34 - 001ADUP  10/26/93  09:45 
TNSOIL2  71  SB-34-001B  10/26/93  10:55 

TNSOIL2  72  SB-34-001C  10/26/93  12:40 

TNSOIL2  73  SB-34-001D  10/26/93  13:25 

TNSOIL2  74  SB-34-001E  10/26/93  13:52 

TNSOIL2  75  SB-34-002A  10/28/93  08:42 

TNSOIL2  76  SB-34-002B  10/28/93  09:15 

TNSOIL2  78  SB-34-002D  10/28/93  15:55 

TNSOIL2  80  SB-34-003A  10/27/93  09:00 

TNSOIL2  81  SB-34-003B  10/27/93  09:12 

TNS0IL2  82  SB-34-003C  10/27/93  12:09 

TNSOIL2  83  SB-34-003D  10/27/93  14:15 

TNSOIL2  84  SB-34-003E  10/27/93  15:06 

TNSOIL2  85  SB-34-004A  10/24/93  13:13 

TNSOIL2  86  SB-34-004B  10/24/93  13:17 

TNSOIL2  87  SB-34-004C  10/24/93  13:27 

TNSOIL2  88  SB-34-005A  10/24/93  13:46 

TNSOIL2  89  SB-34-005B  10/24/93  13:53 

TNSOIL2  90  SB-34-005C  10/24/93  13:57 

TNSOIL2  91  SB-34-006A  10/24/93  14:16 

TNSOIL2  92  SB-34-006B  10/24/93  14:20 

TNSOIL2  93  SB-34-006C  10/24/93  14:24 

TNSOIL2  94  SB-34-007A  10/25/93  10:16 

TNSOIL2  95  SB-34-007B  10/25/93  10:28 

TNSOIL2  96  SB-34-007C  10/25/93  10:35 

TNSOIL2  97  SB-34-008A  10/25/93  11:00 

TNS0IL2  98  SB-34-008B  10/25/93  11:10 

TNSOIL2  112B-34 - 008BDUP  10/25/93  11:10 
TNSOIL2  99  SB-34-008C  10/25/93  11:15 

TNSOIL2  100  SB-34-009A  10/25/93  11:35 

OIL2  11 3B -34-00  9 ADUP  10/25/93  11:35 
jOIL2  101  SB-34-009B  10/25/93  11:40 

TNSOIL2  102  SB-34-009C  10/25/93  12:15 

TNSOIL2  103  SB-34-010A  10/25/93  13:40 

TNSOIL2  104  SB-34-010B  10/25/93  13:42 

TNSOIL2  105  SB-34-010C  10/25/93  13:44 

TNSOIL2  106  SB-34-011A  10/25/93  14:04 

TNSOIL2  107  SB-34-011B  10/25/93  14:06 

TNSOIL2  108  SB-34-011C  10/25/93  14:06 

TNSOIL2  109  SB-34-012A  10/25/93  14:32 

TNSOIL2  110  SB- 34  - 012B  10/25/93  14:35 
TNSOIL2  114  SB-34-012B  10/25/93  14:35 

TNSOIL2  111  SB-34 -012C  10/25/93  14:40 

TNSOIL2  129  SB-37-001A  10/06/93  12:02 

TNSOIL2  130  SB- 37-001B  10/06/93  12:07 
TNSOIL2  131  SB- 37  - 001C  10/06/93  12:11 
TNSOIL2  132  SB-37-002A  10/06/93  12:25 

TNSOIL2  133  SB-37-002B  10/06/93  12:31 

TNSOIL2  134  SB-37-002C  10/06/93  12:40 

TNSOIL2  135  SB-37-003A  10/06/93  13:09 

TNSOIL2  136  SB-37-003B  10/06/93  13:13 

TNSOIL2  137  SB-37-003C  10/06/93  13:23 

TNSOIL2  138  SB-37-004A  10/06/93  13:40 

TNSOIL2  139  SB-37-004B  10/06/93  13:44 

TNSOIL2  140  SB-37-004C  10/06/93  13:47 

TNSOIL2  141  SB-37-005A  10/06/93  14:07 

TNSOIL2  142  SB-37-005B  10/06/93  14:11 

TNSOIL2  143  SB-37-005C  10/06/93  14:16 

TNSOIL2  144  SB-37-006A  10/06/93  14:33 

TNSOIL2  15 IB- 3 7  - 006ADUP  10/06/93  14:33 
TNSOIL2  145  SB-37-006B  10/06/93  14:39 

TNSOIL2  146  SB-37-006C  10/06/93  14:57 

TNSOIL2  152B-37-006CDUP  10/06/93  14:57 
SOIL2  287  SB-37-007A  11/09/93  10:10 

OIL2  288  SB-37-007B  11/09/93  10:17 

mSOIL2  289  SB-37 -007C  11/09/93  10:27 

TNSOIL2  163  SB-42-014A  11/03/93  10:45 

TNSOIL2  164  SB-42-014B  11/03/93  11:30 
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PROJECT  NUMBER  7934069G  0201 
FIELD  GROUP  TNSOIL2 


PROJECT  NAME  M- 
PROJECT  MANAGER  R. 


r  TT  CODE : 

|  JD  CODE : 

Parameter: 

UNITS: 

FLD.GRP.  # 

SAMPLE  ID 

DATE 

TIME 

70320 

I 

MOISTURE 

%WET  WT 

TNSOIL2 

290B- 

-42-014BDUP 

11/03/93 

11:30 

3r.  & 

15.4 

TNSOIL2 

165 

SB-42-014C 

11/03/93 

12:30 

21.8 

TNS0IL2 

166 

SB-42-014D 

11/03/93 

14:15 

&&■  -o 

9.3 

TNS0IL2 

167 

SB-42-014E 

11/03/93 

15:30 

9? 

16.2 

TNS0IL2 

168 

SB-42-015A 

11/05/93 

08  : 15 

17.  o 

5 . 8 

TNSOIL2 

291B- 

-42-015ADUP 

11/05/93 

08:15 

5.0 

TNSOIL2 

169 

SB-42 -015B 

11/05/93 

09:00 

37.0 

20.5 

TNSOIL2 

170 

SB-42-015C 

11/05/93 

09:20 

f-7.  & 

21.6 

TNSOIL2 

171 

SB-42-015D 

11/05/93 

10:40 

7?.o 

11.2 

TNSOIL2 

172 

SB-42-015E 

11/05/93 

12:15 

2.5 

TNSOIL2 

173 

SB-42-016A 

11/05/93 

14:00 

7  o 

3.7 

TNSOIL2 

174 

SB-42-016B 

11/05/93 

15:00 

#7.0 

4.5 

TNSOIL2 

175 

SB-42-016C 

11/05/93 

15:30 

21.8 

TNSOIL2 

176 

SB-42-016D 

11/08/93 

09:00 

77,  O 

18.5 

TNSOIL2 

177 

SB-42 -016E 

11/08/93 

10:40 

/fii.o 

4.1 

TNSOIL2 

178 

SB-42-017A 

11/08/93 

12:25 

27.4 

TNSOIL2 

179 

SB-42-017B 

11/08/93 

13:35 

3A.O 

16.6 

TNSOIL2 

180 

SB-42-017C 

11/08/93 

13:50 

37  c> 

22.7 

TNSOIL2 

292B- 

-42-017CDUP 

11/08/93 

13:50 

21.9 

TNSOIL2 

181 

SB-42  - 017D 

11/08/93 

15:15 

^7-  O 

17.2 

TNSOIL2 

182 

SB-42-017E 

11/08/93 

17:00 

9a.  o 

15.7 

TNS0IL2 

183 

SB-42  - 018A 

10/13/93 

15:29 

o.o 

5.4 

TNS0IL2 

271B- 

-42-018ADUP 

10/13/93 

15:29 

o.o 

4.4 

TNS0IL2 

184 

SB-42  - 018B 

10/13/93 

16:00 

£.0 

1.7 

TNSOIL2 

185 

SB-42- 018C 

10/13/93 

16  : 17 

2.2 

TNSOIL2 

186 

SB-42- 018D 

10/13/93 

16:35 

/ o .  & 

3.2 

TNSOIL2 

187 

SB-42-019A 

10/13/93 

12:47 

o  o 

5.2 

TNSOIL2 

180 

SB-42- 019B 

10/13/93 

13:05 

2.4 

TNSOIL2 

189 

SB-42-019C 

10/13/93 

14:15 

9.0 

2.7 

TNSOIL2 

190 

SB-42-019D 

10/13/93 

14:25 

/o  *o 

2.6 

l  ^IL2 

191 

SB-42 -020A 

10/13/93 

09:10 

O'O 

5.1 

1  jI1>2 

192 

SB-42-020B 

10/13/93 

09:20 

V.o 

4 . 1 

f  TNSOIL2 

193 

SB-42  - 020C 

10/13/93 

10:00 

7.0 

4 .4 

TNSOIL2 

194 

SB-42  - 020D 

10/13/93 

10:30 

/ 1> .  o 

5.1 

TNSOIL2 

195 

SB-42  - 021A 

10/13/93 

11:40 

o  .o 

6 . 7 

TNSOIL2 

196 

SB-42  - 021B 

10/13/93 

11:52 

if.o 

V.o 

4.1 

TNSOIL2 

272B- 

-42-021BDUP 

10/13/93 

11:52 

3.8 

TNSOIL2 

197 

SB-42  - 021C 

10/13/93 

12:19 

7° 

4.4 

TNSOIL2 

198 

SB-42- 021D 

10/13/93 

12:45 

/ o.c ? 

4 . 8 

TNSOIL2 

199 

SB-42  - 022A 

10/13/93 

13:35 

o . o 

8.5 

TNSOIL2 

200 

SB-42  - 022B 

10/13/93 

13:50 

3  ■  & 

8.3 

TNSOIL2 

201 

SB-42-022C 

10/13/93 

14:56 

Bo 

4.1 

TNSOIL2 

202 

SB-42  - 022D 

10/13/93 

15:30 

/O  '  u> 

4 . 7 

TNSOIL2 

203 

SB-42-023A 

10/14/93 

08:45 

oo 

'6.3 

TNSOIL2 

204 

SB-42-023B 

10/14/93 

09:00 

¥-0 

7.9 

TNSOIL2 

205 

SB-42-023C 

10/14/93 

10:14 

7.0 

4.2 

TNSOIL2 

206 

SB-42  - 023D 

10/14/93 

10:58 

jo  .O 

5.2 

TNSOIL2 

207 

SB-42-024A 

10/14/93 

11:18 

o.o 

5.0 

TNSOIL2 

208 

SB-42-024B 

10/14/93 

11:40 

o 

3.4 

TNSOIL2 

209 

SB-42-024C 

10/14/93 

12:15 

T-.O 

1.8 

TNSOIL2 

210 

SB-42-024D 

10/14/93 

13:21 

JO .  o 

3.3 

TNSOIL2 

211 

SB-42-025A 

10/14/93 

14:23 

0.0 

6 . 1 

TNSOIL2 

212 

SB-42 - 025B 

10/14/93 

14:30 

3.5 

4 . 9 

TNSOIL2 

213 

SB-42  - 025C 

10/14/93 

15:10 

7.0 

2 . 8 

TNSOIL2 

214 

SB-42-025D 

10/14/93 

15:44 

/O  .o 

3 . 5 

TNSOIL2 

273SB-42- 025DUP 

10/14/93 

15:44 

jo.o 

4.0 

TNSOIL2 

215 

SB-42 - 026A 

10/19/93 

10:55 

O'  o 

10.0 

TNSOIL2 

216 

SB-42-026B 

10/19/93 

11:15 

¥.0 

2.8 

TNSOIL2 

217 

SB-42-026C 

10/19/93 

11:55 

7.  (o 

2.0 

TNSOIL2 

218 

SB-42  - 026D 

10/19/93 

12:18 

JO  •  o 

2.4 

TNSOIL2 

219 

SB-42-027A 

10/19/93 

12:50 

0.0 

8.0 

TNSOIL2 

220 

SB-42-027B 

10/19/93 

13:30 

(r.O 

3.1 

TNSOIL2 

221 

SB-42-027C 

10/19/93 

13:49 

to 

3.3 

'T"’''OIL2 

222 

SB-42-027D 

10/19/93 

13:57 

/0.O 

3.6 

w  IL2 

274SB-42-027DUP 

10/19/93 

13:57 

JO.O 

3.7 

|  Ti,oOIL2 

223 

SB-42- 028A 

10/19/93 

14  :  3  0 

O'  C? 

9.6 

TNSOIL2 

224 

SB-42  - 028B 

10/19/93 

14:40 

3.o 

2.4 

TNS0IL2 

225 

SB-42- 028C 

10/19/93 

15:25 

7.0 

3.3 

•W  TOOELE  NORTH  2 
S.  ROBINSON 
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PROJECT  NUMBER 

7934069G 

0201 

PROJECT 

NAME 

FIELD  GROUP 

TNSOIL2 

PROJECT 

MANAGER 

^  ’’ET  CODE : 

70320 

DD  CODE: 

I 

PARAMETER : 

MOISTURE 

UNITS: 

%WET  WT 

FLD.GRP. 

# 

SAMPLE  ID 

DATE 

TIME 

TNSOIL2 

226 

SB-42 -028D 

10/19/93 

15:55 

4.0 

TNSOIL2 

227 

SB-42  - 029A 

10/19/93 

16:45 

0*0 

9.4 

TNSOIL2 

228 

SB-42  - 029B 

10/19/93 

16:50 

3.5 

3.8 

TNSOIL2 

229 

SB-42 - 029C 

10/19/93 

17:00 

3.8 

TNSOIL2 

230 

SB-42  - 029D 

10/19/93 

17:25 

/£>  .  O 

4 . 0 

TNSOIL2 

231 

SB- 42  -  03 0A 

10/20/93 

09:33 

o  -  o 

8.7 

TNSOIL2 

232 

SB-42  - 030B 

10/20/93 

09:50 

iT-o 

2.9 

TNSOIL2 

233 

SB-4  2  -  03 1A 

10/20/93 

10:35 

o  *o 

11 . 0 

TNSOIL2 

234 

SB-4 2 -03 IB 

10/20/93 

11:15 

2.9 

TNSOIL2 

235 

SB-42-032A 

10/20/93 

11:43 

o*o 

8 . 9 

TNSOIL2 

236 

SB-42-032B 

10/20/93 

12:08 

5  o 

2.5 

TNSOIL2 

237 

SB-42 -033A 

10/20/93 

13:15 

o,o 

7.7 

TNSOIL2 

275B 

-42-033ADUP 

10/20/93 

13:15 

c?.o 

7.3 

TNSOIL2 

238 

SB-42 -033B 

10/20/93 

13:32 

2 .1 

TNSOIL2 

239 

SB-42  - 034A 

10/20/93 

14:05 

o  *o 

7.4 

TNSOIL2 

240 

SB-42  - 034B 

10/20/93 

14:25 

2.7 

TNSOIL2 

241 

SB-4 2- 03 5A 

10/21/93 

09:00 

o  *o 

9.6 

TNSOIL2 

242 

SB-42 -035B 

10/21/93 

10:22 

F-o 

4.4 

TNSOIL2 

243 

SB-42 -036A 

10/21/93 

11:10 

o  .0 

8.1 

TNSOIL2 

244 

SB-42  - 036B 

10/21/93 

12:55 

3.0 

TNSOIL2 

245 

SB-42  - 037A 

10/21/93 

13:25 

o  .  O 

11.6 

TNSOIL2 

276B 

-42  - 037ADUP 

10/21/93 

13:25 

c>.o 

11.4 

TNSOIL2 

246 

SB-42-037B 

10/21/93 

13:32 

5“  •  ° 

4.9 

TNSOIL2 

247 

SB-42  - 038A 

10/21/93 

13:58 

o  'O 

9 . 9 

TNSOIL2 

248 

SB-42-038B 

10/21/93 

14:23 

5  ^ 

3.9 

TNSOIL2 

249 

SB-42  - 039A 

10/21/93 

15:20 

0*0 

7.8 

TNSOIL2 

250 

SB-42  -  03  9B 

10/21/93 

15:50 

3 . 8 

TNSOIL2 

251 

SB-42  - 040A 

10/22/93 

09:17 

o  *o 

8.8 

TNSOIL2 

252 

SB-42  - 040B 

10/22/93 

09:27 

f.o 

7 . 0 

TNSOIL2 

253 

SB-42 -041A 

10/22/93 

10:13 

0.0 

7 . 8 

'OIL2 

254 

SB-42-041B 

10/22/93 

10:30 

jr.c? 

4 . 1 

0IL2 

255 

SB-42 - 042A 

10/22/93 

11:10 

o  *o 

9.8 

TNSOIL2 

256 

SB-42 - 042B 

10/22/93 

11:19 

5.0 

5 . 6 

TNSOIL2 

257 

SB-42  - 043A 

10/22/93 

11:53 

O  -o 

10.9 

TNSOIL2 

258 

SB-4  2  -  04  3B 

10/22/93 

12:04 

5“.o 

6 . 0 

TNSOIL2 

259 

SB-42  - 044A 

10/22/93 

14:23 

0*0 

8.3 

TNSOIL2 

260 

SB-42 - 044B 

10/22/93 

15:02 

S& 

2.7 

TNSOIL2 

261 

SB-42  - 045A 

10/23/93 

08  : 4  8 

o  *o 

7 . 5 

TNSOIL2 

262 

SB-42 - 045B 

10/23/93 

08:58 

S.o 

5.2 

TNSOIL2 

263 

SB-42  - 046A 

10/23/93 

09:30 

o  o 

9-8 

TNSOIL2 

264 

SB-42  -  04  6B 

10/23/93 

09  :43 

S  O 

4 . 8 

TNSOIL2 

265 

SB-42-047A 

10/23/93 

10:08 

o  -o 

12 . 0 

TNSOIL2 

266 

SB-42  - 047B 

10/23/93 

10:17 

5-0 

9.1 

TNSOIL2 

267 

SB-42  -  04  8A 

10/22/93 

13:08 

o  a 

7 . 9 

TNSOIL2 

268 

SB-42  - 048B 

10/22/93 

13:14 

5.e> 

7.5 

TNSOIL2 

269 

SB-42-049A 

10/22/93 

13  : 4 1 

O*o 

14.2 

TNSOIL2 

277B- 

-4  2-04  9ADUP 

10/22/93 

13:41 

0.0 

15.7 

TNSOIL2 

270 

SB-42  -  04  9B 

10/22/93 

13:53 

5  -o 

8.4 

TNSOIL2 

315 

SB-42  - 050A 

05/31/94 

14  :  00 

o  *£ 

6 . 6 

TNSOIL2 

319B 

-42-050ADUP 

05/31/94 

14  :  00 

o.S 

9.2 

TNS0IL2 

316 

SB-42-050B 

05/31/94 

14:30 

l .  o 

9.3 

TNS0IL2 

317 

SB-42  - 051A 

05/31/94 

16:00 

0-5 

6.5 

TNSOIL2 

318 

SB-42  - 051B 

05/31/94 

16:20 

P  .O 

6.9 

TNSOIL2 

320 

SB-45 - 002A 

05/23/94 

11:35 

y  •  o 

9.6 

TNSOIL2 

321 

SB-45  - 002B 

05/23/94 

12:15 

3.1 

TNSOIL2 

322 

SB-45  - 003A 

05/23/94 

14:20 

4.1 

TNSOIL2 

323 

SB-45  - 003B 

05/23/94 

15:00 

lo.Q 

4 . 9 

TNSOIL2 

324 

SB-45-004A 

05/26/94 

13  :  00 

Cp  .  S 

3.1 

TNSOIL2 

325 

SB-45- 004B 

05/26/94 

13:20 

7.4 

TNSOIL2 

326 

SB-45- 005A 

05/24/94 

13:50 

/2*C> 

2.3 

TNSOIL2 

328 

SB-45- 006A 

05/25/94 

09:10 

JO  .o 

3.4 

TNSOIL2 

329 

SB-45 -006B 

05/25/94 

09:30 

Ji*5 

4.9 

TNSOIL2 

330 

SB-45-007A 

05/25/94 

11:20 

13.2 

™SOIL2 

331 

SB-45- 007B 

05/25/94 

12:00 

/j.O 

3 . 9 

)IL2 

36  OB- 

-45  - 007BDUP 

05/25/94 

12  :  00 

/3l.O 

13 . 3 

..  _>OIL2 

332 

SB-45 -008A 

05/25/94 

13  : 4  5 

r^.O 

3 . 8 

TNSOIL2 

36  IB- 

-45-008ADUP 

05/25/94 

13:45 

7.o 

4 . 3 

TNSOIL2 

333 

SB-45 -008B 

05/25/94 

14  : 10 

iP-o 

5 . 0 
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PROJECT  NUMBER  7934069G  0201 
FIELD  GROUP  TNSOIL2 


PROJECT  NAME  M- 
PROJECT  MANAGER  R. 


TT  CODE: 
>D  CODE: 
PARAMETER : 
UNITS: 
FLD.GRP. 


70320 

I 

MOISTURE 
%WET  WT 


TNSOIL2 

TNSOIL2 

TNSOIL2 

TNSOIL2 


TNSOIL2 

TNSOIL2 


TNSOIL2 


# 

SAMPLE  ID 

DATE 

TIME 

>enHCf-U 

334 

SB-45-009A 

05/25/94 

15:15 

2*0 

2.9 

335 

SB-45-009B 

05/25/94 

15:40 

//. o 

3.2 

336 

SB-45-010A 

05/26/94 

09:30 

?.V 

6.2 

338 

SB-45-011A 

05/27/94 

15:05 

9.0 

4.5 

339 

SB-45  - 011B 

05/27/94 

15:30 

/0.S 

3.5 

340 

SB-45  - 012A 

06/01/94 

10:20 

S-5 

3.1 

369 

SB-45-012A 

06/09/94 

11:15 

S*o 

3.4 

375B- 

-45-012ADUP 

06/09/94 

11:15 

*x> 

3.1 

34  i 

SB-45  - 012B 

06/01/94 

11:00 

JoS 

2.5 

370 

SB-45  - 012B 

06/09/94 

11:25 

io.o 

3.1 

342 

SB-45-013A 

06/01/94 

13:20 

9,0 

7.0 

371 

SB-45-013A 

06/09/94 

12:15 

9.0 

7.2 

363B' 

-45- 013ADUP 

06/01/94 

13:20 

9:0 

9.4 

343 

SB-45- 013B 

06/01/94 

14:00 

9-o 

4.5 

372 

SB-45-013B 

06/09/94 

12:25 

4.4 

344 

SB-45-014A 

06/01/94 

16:20 

z-z 

4.5 

373 

SB-45  - 014A 

06/09/94 

13:35 

s  £ 

8.1 

345 

SB-45-014B 

06/01/94 

17:20 

to£ 

21.6 

374 

SB-45-014B 

06/09/94 

13:50 

toS 

7.6 

346 

SB-45- 015A 

06/08/94 

14:00 

f.o 

10.0 

365 

SB-4  8  - 001A 

05/27/94 

08:10 

iz 

13.2 

362B 

-4  8  -  001ADUP 

05/27/94 

08:10 

tf.o 

14.0 

385 

SB-48-001B 

06/09/94 

10:00 

2.6 

367 

SB-4  8  - 002A 

05/27/94 

10:05 

8.2 

368 

SB-48 -002B 

05/27/94 

10:45 

te>.o 

2.6 

58 

SB-BK-007A 

11/04/93 

12:52 

a  O 

5.3 

59 

SB-BK-007B 

11/04/93 

12:56 

3>-  C> 

2.3 

60 

SB-BK-008A 

11/04/93 

13:40 

0-0 

6.0 

61 

SB-BK-008B 

11/04/93 

13:52 

3.0 

3.0 

116 

SB-BK-009A 

11/02/93 

10:18 

o .  o 

8.4 

117 

SB-BK-009B 

11/02/93 

10:27 

3.0 

2.6 

118 

SB-BK-010A 

11/02/93 

10:49 

o  .O 

5.3 

119 

SB-BK-010B 

11/02/93 

11:10 

3.0 

6.4 

147 

SB-BK-011A 

10/06/93 

10:16 

0.0 

1.6 

14  8 

SB-BK-011B 

10/06/93 

10:30 

3.C> 

3 . 0 

149 

SB-BK-012A 

10/06/93 

10:55 

0*0 

1.8 

150 

SB-BK-012B 

10/06/93 

11:08 

3.2 

281 

SB-BK-013A 

10/23/93 

10:54 

o  .  O 

8 . 6 

282 

SB-BK-013B 

10/23/93 

10:58 

3.  o 

3.3 

283 

SB-BK-014A 

10/23/93 

11:30 

0.0 

11.6 

284 

SB-BK-014B 

10/23/93 

11:36 

4 . 9 

285 

SB-BK-015A 

10/23/93 

12:32 

o  .0 

10.4 

286 

SB-BK-015B 

10/23/93 

12  :,37 

1.9 

68 

SD-21-001 

10/07/93 

10:30 

€>.  O 

47.6 

69 

SD-21-002 

10/07/93 

10137 

o.o 

45.8 

120 

SS- 37  -  013 

10/05/93 

15:00 

0-0 

1.1 

121 

SS-37-014 

10/05/93 

15:15 

o  *o 

0.7 

128SS-37 - 014DUP 

10/05/93 

18:00 

0*0 

0.7 

122 

SS- 37  -  015 

10/05/93 

15:30 

0.0 

0.8 

123 

SS-37-016 

10/05/93 

15:45 

0*0 

0.6 

124 

SS -  37- 017 

10/05/93 

16:00 

0.0 

0.6 

125 

SS-37-018 

10/05/93 

16:15 

0.7 

126 

SS-37-019 

10/05/93 

16:20 

0.6 

127 

SS-37-020 

10/05/93 

16:30 

o.o 

0.6 

153 

SS-42-009 

10/08/93 

12:30 

0.0 

0.9 

154 

SS- 42-010 

10/08/93 

15:45 

o.  o 

1.1 

155 

SS- 42-011 

10/08/93 

17:20 

2.8 

156 

SS-42-012 

10/09/93 

09:00 

0.8 

157 

SS-42-013 

10/09/93 

12:15 

0.9 

158 

SS-42-014 

10/09/93 

15:20 

0.8 

159 

SS-42 -  015 

10/09/93 

16:15 

o-e. 

1.3 

160 

SS-42-016 

10/10/93 

13:39 

1.5 

161 

SS-BK-001 

10/23/93 

10:49 

o.O 

8 .1 

162SS-BK- 001DUP 

10/23/93 

10:49 

0.0 

8.5 

•W  TOOELE  NORTH  2 
S.  ROBINSON 


ATTACHMENT  E-14 


LABORATORY  INSTRUMENT  CALIBRATION 

FREQUENCY 


ATTACHMENT  E-14 


CALIBRATION  FREQUENCY  SUMMARY 


(Page  1  of  3) 

Calibration 

Analysis 

Method 

Technique 

Frequency 

VOCs  (GC/MS) 

UM20 

Calibration  Curve 

Continuing  Calibration  Checks 

Reference  Standard 

VOCs  (GC) 

LO02 

Calibration  Curve 

Continuing  Calibration  Checks 

Reference  Standard 

Beginning  of  each  analysis  or 
as  continuing  calibration  fails 

Beginning  and  end  of  each  day 

End  of  each  analysis 

SVOCs 

LM18 

UM18 

DFTPP  Sensitivity 

Calibration  Curve 

Continuing  Calibration  Checks 

Reference  Standard 

Daily 

As  continuing  calibration  fails 

Beginning  and  end  of  each  day 

OC  Pesticides 

LH10 

UH02 

Calibration  Curve 
(5  point) 

Continuing  Calibration  Checks 

Reference  Standard 

As  continuing  calibration  fails 

Beginning  and  end  of  each  day 

Weekly 

Explosives 

UW32 

LW12 

Calibration  Curve 

Continuing  Calibration  Checks 

Reference  Standard 

Every  seven  lots  or  as  continuing 
calibration  fails 

Beginning  and  end  of  each  run 

TPH  as  gas  and  diesel 

modified 

EPA  8015 

Calibration  Curve 

Continuing  Calibration  Checks 

Daily 

Reference  Standard 


ATTACHMENT  E-14 

CALIBRATION  FREQUENCY  SUMMARY 
(Page  2  of  3) 


Analysis 


Method 


Calibration 

Technique 


Frequency 


ATTACHMENT  E-14 


CALIBRATION  FREQUENCY  SUMMARY 
(Page  3  of  3) 


Calibration 

Analysis 

Method 

Technique 

Frequency 

ICP  Metals 

JS11 

Calibration  Curve 

Daily 

SS10 

(2  point) 

Continuing  Calibration  Checks 

Every  10  samples  and  end  of  day 
(high-level  standard) 

Reference  Standard 

Beginning  and  end  of  each  run 

GFAA 

JD19 

Calibration  Curve 

Daily 

Metals 

JD15 

(GFAA  -  3  point) 

SD22 

SD20 

Continuing  Calibration  Checks 

Every  10  samples  and  end  of  day 

SD21 

(mid-level  standard) 

SD23 

SD09 

Reference  Standard 

Beginning  and  end  of  each  run 

Mercury 

JB01 

Calibration  Curve 

Daily 

SB01 

(GFAA  -  3  point) 

Continuing  Calibration  Checks 

Every  10  samples  and  end  of  day 
(mid-level  standard) 

Reference  Standard 

Beginning  and  end  of  each  run 

Water  Quality 
Parameters 

Calibration  Curve 

Sulfate  and  Chloride 

TT10 

Continuing  Calibration  Checks 

Alkalinity 

EPA  310.1 

Total  Dissolved  Solids 

EPA  106.1 

Reference  Standard 


ATTACHMENT  E-15 


LABORATORY  EXTRACTION  DATA  SHEETS 


FRACTION  OF  SAMPLE:  SS  _ 

T.M  1ft  CHECKLIST  SHDCs 

Extraction  solvent:  Methylene  Chloride. 

1.  Soxhlets  with  MeC12  cleaned  glasswool  cleaned  for  1  hour 

2.  Weigh  out  15  g  of  sample 

3:  Add  enough  MeC12  cleaned  and  baked  Na2S04  to  dry 
(sample  should  have  a  sandy  texture) 


4.  All  samples  spiked  with  1.0ml  NON-CLP  surrogate  50\100  BN\ACID 

If  a  MS\MSD  is  needed  1.0ml  NON-CL0  'Matrix  spik^50\100  BN\AClS^g 

5.  Extract  for  minimum*  of  8hours  time  on  time  off  $C0M f 


6.  Check  out  lot  folder 

7.  Concentrate  to  lOmls  at  65-70  degrees  C 

8.  Concentrate  to  0.5mls  at  65-70  degrees  C 

9.  Bring  to  1.0ml  MeCL2  in  auto  sample  vials 

10. Check  lot  folder  off  of  clipboard  ,turn  into  GCMS 

PC  REQUIRED  ..  _YES_ 

THAMA  BLK  — 

fad* MA  BLK  — £- 

•  MS  ,  — — 

MSD  — 


MeC12  LOT# 


Ifl  i/ 


Chain  of 
Custody 


FRACTION  OF  SAMPLE:  SS. 


T.M  1  ft  CHECKLIST 
Extraction  solvent:  Methylene  Chloride. 

1.  Soxhlets  with  MeC12  cleaned  glasswool  cleaned  for  1  hour 

2.  Weigh  out  15g  of  sample 


3;  Add  enough  MeCl2  cleaned  and  baked  Na2S04  to  dry 
(sample  should  have  a  sandy  texture) 


4.  All  samples  spiked  with  1.0ml  NON-CLP  surrogate  50\100  BN\ACID  \ 
If  a  MS\MSD  is  needed  1.0ml  NON-CL# 'Matrix  spik^50\  10  \  ^ 


5.  Extract  for  minimum*  of  8hours 

6.  Check  out  lot  folder 

7.  Concentrate  to  lOmls  at  65-70  degrees  C 

8.  Concentrate  to  0.5mls  at  65-70  degrees  C 

9.  Bring  to  1.0ml  MeCL2  in  auto  sample  vials 

10. Check  lot  folder  off  of  clipboard  .turn  into  GCMS 

PC  REQUIRED  YE— 
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SAMPLE:  Sfl  / /- .2.  >  mJ^O. 

6jjC  _ _ _ 


FRACTION  OF  SAMPLE: 


SS 


LM  18  CHECKLIST  ^\)QC.$ 
Extraction  solvent:  Methylene  Chloride. 

1.  Soxhlets  with  MeC12  cleaned  glasswool  cleaned  for  1  hour 

2.  Weigh  out  15g  of  sample 

3:  Add  enough  MeC12  cleaned  and  baked  Na2S04  to  dry 
(sample  should  have  a  sandy  texture) 


CfifO-  lO  'QJ*- ^3 


JJC  t0 


4.  All  samples  spiked  with  1.0ml  NON-CLP  surrogate  50\100  BN\ACID 
If  a  MS\MSD  is  needed  1.0ml  NON-CL^atrix  spike  50\100  BNVACID  W 

5.  Extract  for  minimum* of  8hours  .  time  on  H-iOtn  time  off  7-ffO  /)t1  ig  -  +  ~i  -‘7  3 

6.  Check  out  lot  folder 

7.  Concentrate  to  lOmls  at  65-70  degrees  C 

8.  Concentrate  to  0.5mls  at  65-70  degrees  C 

9.  Bring  to  1.0ml  MeCL2  in  auto  sample  vials 

10.  Check  lot  folder  off  of  clipboard  ,turn  into  GCMS 

PC  REQUIRED  ...  _YES  IMP 
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SAMPLE 


.  t i£Jtdik. 


FRACTION  OF  SAMPLE: - SS. 


T  y  18  r.HF.CKLIST  S'fOC-S 

Extraction  solvent:  Methylene  Chloride. 

1.  soxhlets  with  MeC12  cleaned  glasswool  cleaned  for  1  hour 

2  Weigh  out  15  g  of  sample 

*■  srassr-Z  a  K!Si”‘5“| 

„  _  t;me  nn  3*' 3 _  time  off 

5.  Extract  for  minimum  of  8hours  -  . 

6.  Check  out  lot  folder 

7.  concentrate  to  lOmls  at  65-70  degrees  C 

8.  Concentrate  to  0.5mls  at  65-70  degrees  C 

9.  Bring  to  1.0ml  MeCL2  in  auto  sample  vials 

10. Check  lot  folder  off  of  clipboard  .turn  into  GCMS 
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FRACTION  OF  SAMPLE:  SS  _ 

T.M  18  CHECKLIST 
Extraction  solvent:  Methylene  Chloride. 

1.  Soxhlets  with  MeC12  cleaned  glasswool  cleaned  for  1  hour  jj 

2.  Weigh  out  15g  of  sample  - 

3;  Add  enough  MeC12  cleaned  and  baked  Na2S04  to  dry 

(sample  should  have  a  sandy  texture)  - 

4.  All  samples  spiked  with  1.0ml  NON-CLP  surrogate  50\100  BN\ACID  _ 
If  a  MS\MSD  is  needed  1.0ml  NON-CLP -Matrix  spike  50\100  BN\ACID. 


*71 co  loj/zlRS 


5.  Extract  for  minimum*  of  8hours 


time  o 


rS-30 


time  off 


1M-93 


6.  Check  out  lot  folder 


7.  Concentrate  to  lOmls  at  65-70  degrees  C 

8.  Concentrate  to  0.5mls  at  65-70  degrees  C 

9.  Bring  to  1.0ml  MeCL2  in  auto  sample  vials 

10.  Check  lot  folder  off  of  clipboard  ,turn  into  GCMS 
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RMA  BLK 
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SAMPLES:,  //fUTKl  '  U 
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SAMPLE  FRACTION:  MS  ^ 

EXTRACTION  SOLVENT:  Methylene  Chloride 


Check  out  lot  folder 


UM18  CHECKT.tq'p 


fol? 


out  lot  r older  S'tOCs 

Pour  up  1L  of  sample  into  a  2L  sep  funnel 


3.  Check  PH  of  sample  ,  pH_ 

4.  Adjust  PH  to  11  with  ION  NaOH  PH=  /Z, 

5.  Spike  sample  as  follows: 

If^/MQn63  l*°ml  NON-CLP  surrogate  50/100  BN/ ACID 
/  SD  1.0ml  NON-CLP  matrix  50/100  BN/ACID 

6.  Shake  3  times  with  100ml  MeCl2,2min.  each  shake  (BASE) 

7.  Concentrate  (BASE)  to  lOmls  at  65-70  degrees  C 

8.  Adjust  PH  to  2  with  1:2  H2S04  PH=  £ 

9.  Shake  3  times  with  100ml  MeCl2,2min.  each  shake  (ACID) 

10.  Concentrate  (ACID)  to  lOmls  at  65-70  degrees  C 

11.  Combine  BASE  and  ACID 

12.  Concentrate  to  0.5ml  at  65-70  degrees  C 

i 

13.  Bring  to  l.Oral  Meci2  in  clean  auto  sample  vials 

14.  Check  lot  folder  off  of  clipboard, turn  in  to  analyst 

15 .  Check  samples  into  GCMS  freezer  log  book 
Put  samples  into  GCMS  freezer 

_<2C  REQUIRED 
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SAMPLES :  'RU  U  Pjfi  jjr  !0;  S' S'-CeQ^  kfa - 

TAJ  uJ'rfi  a  *  a  l .  la,  2J&  27  .33  nSj/nU? ;  6l  k 

SAMPLE  FRACTION;  MS 

EXTRACTION  SOLVENT;  Methylene  Chloride 


UM18  CHECKLIST  £\fOC* 


Check  out  lot  folder 

Pour  up  1L  of  sample  into  a  2L  sep  funnel 
Check  PH  of  sample 
Adjust  PH  to  11  with  ION  NaOH  PH= _ Li 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9.  Shake  3  times  with  100ml  MeCl2,2min.  each  shake  (ACID) 

10.  Concentrate  (ACID)  to  lOmls  at  65-70  degrees  C 

11.  Combine  BASE  and  ACID 

12.  Concentrate  to  0.5ml  at  65-70  degrees  C 

13.  Bring  to  1.0ml  MeCl2  in  clean  auto  sample  vials 

14.  Check  lot  folder  off  of  clipboard, turn  in  to  analyst 

15.  Check  samples  into  GCMS  freezer  log  book 
Put  samples  into  GCMS  freezer 


MCr  U'XC/-C)3 


Spike  sample  as  follows; 

All  samples  1.0ml  NON-CLP  surrogate  50/100  BN/ACID 

If  MS/MSD  l.oml  NON-CLP  matrix  50/100  BN/ACID 

Shake  3  times  with  100ml  MeCl2,2min.  each  shake  (BASE) 

Concentrate  (BASE)  to  lOmls  at  65-70  degrees  C 

Adjust  PH  to  2 „ with  1;2  H2S04  PH= 


— i 

— 

fi  n(i</rb 
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PC  REQUIRED 
BLK 
MS 
MSD 

MeCl2  LOT#  60  3^7 


YES 


NO 


SAMPLES :  £  6  TSlA)X*~J  In.  3ms  ,  cJ/nsl> 


SAMPLE  FRACTION;  MS 
EXTRACTION  SOLVENT:  Methylene  Chloride 


l. 


2. 


3. 


4. 

5. 


6. 


7. 


8. 


9, 


10. 


11. 


12. 


13. 


14. 


15. 


UM18  CHECKLIST, 

Check  out  lot  folder  o 

Pour  up  1L  of  sample  into  a  2L  sep  funnel 

7 

Check  PH  of  sample  PH=  ' 

Adjust  PH  to  11  with  ION  NaOH  PH =_L*^_ 

Spike  sample  as  follows: 

All  samples  1.0ml  NON-CLP  surrogate  50/100  BN/ACID 

If  MS/MSD  1.0ml  NON-CLP  matrix  50/100  BN/ACID 

Shake  3  times  with  100ml  MeCl2,2min.  each  shake  (BASE) 

Concentrate  (BASE)  to  lOmls  at  65-70  degrees  C 

Adjust  PH  to  2  ..with  1:2  H2S04  PH=  'X 

Shake  3  times  with  100ml  MeC12,2min.  each  shake  (ACID) 

Concentrate  (ACID)  to  lOmls  at  65-70  degrees  C 

Combine  BASE  and  ACID 

Concentrate  to  0.5ml  at  65-70  degrees  C 

Bring  to  1.0ml  MeC12  in  clean  auto  sample  vials 

Check  lot  folder  off  of  clipboard, turn  in  to  analyst 

Check  samples  into  GCMS  freezer  log  book 
Put  samples  into  GCMS  freezer 
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Chain  of 
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7V  Fridge  <2  u> 
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SAMPLES 


:  '£■  *■  .  /te,  /£  * 


LH10  ANDXOR  LH16  CHECKLIST 


EXTRACTION  SOLVENT:  Methylene  Chloride  OCJPj P^>s  J 0 1-?^ /  ^ 

SAMPLE  FRACTION:  SS  _  '  ~ 

1.  Soxhlets  with  thimbles  cleaned  for  1  hour  o n'*"’ 


1.  Soxhlets  with  thimbles  cleaned  for  1  hour 

2.  Weigh  out  15g  of  sample 

3.  Add  enough  baked  Na2S04  to  dry 
(sample  should  have  a  sandy  texture) 

4.  Spike  samples 

If  an  MS/MSD  is  needed  spike  as  if  it  is  a  SPK 


5.  Extract  for' 16  hours 


time  on 


f;6t 


time  off 


6.  Check  out  separate  lot  folders  for  LH10  and  LH16 

7.  Concentrate  to  lOmls  at  65-70  degrees  C  " 

8.  Solvent  exchange  to  Hexane  at  83-85  degrees  C 
bring  to  lO.Omls 

9.  Run  full  column  (silica  gel)  cleanup  ^ 

A.  250ml  small  diameter  column  (9mm) 

B.  DCMS  glasswool  plug 

C.  Slurry  pack-3.0g  3%  deact.  silica  gel 

D.  Receivers/mini  KD'S  to  collect 

E.  Load  2.0ml  sample 

F.  Follow  1  inch  Hexane 

G.  Follow  35ml  50/50  Hexane/Methylene  Chloride 

10.  Solvent  exchange  samples  back  to  Hexane,S3-85  degrees  C 

11.  Take  to  2.0M1  final  volume 

12.  Check  lot  folder  off  of  clipboard.  Relinquish  lot 
folder  to  analyst 

13.  Place  samples  in  fridge  C  (  4 

QC.  REQUIRED  /  'VES^  ] 

LH10  SPK 
LH16  SPK 

BLK  i  ^ 

MS 

MSD 


/lE 

-n  /* 

J)Lh 


HEXANE  LOT# 


MeC12  LOT# 


pAJ?  ^ 


SAMPLES 


l£il£L 


LH10  AND\OR  LH16  CHECKLIST 

(Kf/M 


EXTRACTION  SOLVENT:  Methylene  Chloride 
SAMPLE  FRACTION:  SS 

1.  Soxhlets  with  thimbles  cleaned  for  1  hour 

2.  Weigh  out  15g  of  sample 

'3.  Add  enough  baked  Na2S04  to  dry 

(sample  should  have  a  sandy  texture) 

4.  Spike  samples 

If  an  MS/MSD  is  needed  spike  as  if  it  is  a  SPK 

5.  Extract  for  16  hours  time  on.  time  off 

6.  Check  out  separate  lot  folders  for  LH10  and  LH16 

7.  Concentrate  to  lOmls  at  65-70  degrees  C 

8.  Solvent  exchange  to  Hexane  at  83-85  degrees  C 
bring  to  lO.Ornls 

9.  Run  full  column  (silica  gel)  cleanup 

A.  250ml  small  (iiameter  column  (9mm) 

B.  DCMS  glasswool  plug 

C.  Slurry  pack-3. Og  3%  deact.  silica  gel 

D.  Receivers/mini  KD’S  to  collect 

E.  Load  2.0ml  sample 

F.  Follow  1  inch  Hexane 

G.  Follow  35ml  50/50  Hexane/Methylene  Chloride 


11.  Take  to  2.0M1  final  volume 

12.  Check  lot  folder  off  of  clipboard.  Relinquish  lot 
folder  to  analyst 


\L 


13.  Place  samples  in  fridge  C 

PC  REQUIRED 

LH10  SPK 

LH16  SPK 
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SAMPLES: 


LHlO^hNDXOR  LH16  CHECKLIST 

hvlftnfi  HhlnriMp  JXPz 


EXTRACTION  SOLVENT:  Methylene  Chloride  L/'crs 
SAMPLE  FRACTION:  SS  .  ...  j) 

1.  Soxhlets  with  thimbles  cleaned  for  1  hour 

2.  Weigh  out  15g  of  sample  * 

3.  Add  enough  baked  Na2S04  to  dry 

(sample  should  have  a  sandy  texture) 

■«* 

4.  Spike  samples 

If  an  MS/MSD  is  needed  spike  as  if  it  is  a  SPK 

5.  Extract  for  16  hours  time  on  .  time  off 

6.  Check  out  separate  lot  folders  for  LH10  and  LH16 

7.  Concentrate  to  lOrnls  at  65-70  degrees  C 

8.  Solvent  exchange  to  Hexane  at  83-S5  degrees  C  4 

bring  to  lO.Omls  . 

9.  Run  full  column  (silica  gel)  cleanup  rffy 

A.  250ml  small  <iiameter  column  (9mm)  • 

B.  DCMS  gLasswool  plug 

C.  Slurry  pack-3. Og  3%  deact.  silica  gel 

D.  Receivers/mini  KD'S  to  collect 

E.  Load  2.0ml  sample 

F.  Follow  1  inch  Hexane 

G.  Follow  35ml  50/50  Hexane/Methylene  Chloride 

10.  Solvent  exchange  samples,  back  to  Hexane,83-85  degrees  C 

11.  Take  to  2.0M1  final  volume 

12.  Check  lot  folder  off  of  clipboard.  Relinquish  lot 
folder  to  analyst 

13.  Place  samples  in  fridge  C  .  _ 


PC  REQUIRED 

LH10  SPK 

LH16  SPK 

BLK 

MS 

MSD 


•pit/ctf’ 
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IX 

HEXANE  LOf# 


MeC12  LOT# 


Chain  of 
Custody 


SAMPLE  FRACTION:  EC 

EXTRACTION  SLOVENT:  Methylene  Chloride 

UH13  CHECKLIST  fiCf; 

Check  out  lot  folder 

800ml  sample  in  sep-funnel  STD  H20  for  SPK  and  ELK 

Check  PH  of  the  samp  le  ,  ad  jus  t  to  6-8  PH=^Z_ 

Spike  samples  as  follows:  ,  , 

All  samples  1.0ml  TCX/DCBP  surrogate  lOOOug/ml 

UH13  SPK  1.0ML  UH 1 3  SPK  OCP’S  400NG/ML 

ISODRIN/METHOXY  800NG/ML 

Shake  3  times  with  50ml  MeC12,  2min  each  shake 

Concentrate  to  lOmls  at  65-70  degrees  C 

Solvent  exchange  to  Hexane  at  83-RS  degrees  C 

Take  t  ^ 


J 

j 

\j 

A 

Vm 

9 .  If  cle 
If  no 

_ OPTIONAL 

A.  Giant 

B.  DCMS  g 
C>~-  1 . 5  g  3 

D.  Receiv 

E.  Load  2 

F.  Follow 
G  .  Fo 1  low 
H.  Solven 
I  .  Bring 
J.  Vial  ui 


10.  Check 


ini  column  cleanup 
) 


START  OPTION 


fits 


•P 


/ith  a  Na2S04  cap 


-85  degrees  C  _ 

el  clean  _ 

END  OPTIONAL 

n  in  to  analyst  _ 


11.  Clean  to  mage  C,  unclean  to  fridge  B2 

PC  REQUIRED  YES  _NQ_- 

UH  1  3  SPK  _ kll  _ 

UH  1  3  BLK  _ _ 

MS  ‘  _ 

MeC  1 2  LOT#,,B(rt75^  .  , 

S5iS„520  }$***&&— .  wr*nhi- 


SAMPLES:  hLf. 


0 


SAMPLE  FRACT I ON : _EC_ 

EXTRACTION  SLOVENT:  Methylene  Chloride 

UH13  CHECKLIST  QcP<. 

Check  out  lot  folder 

800ml  sample  in  sep-funnel  STD  H20  for  SPK  and  ELK 

Check  PH  of  the  sample , ad just  to  6-8  PH=  a. 

Spike  samples  as  follows:  .  , 

All  samples  1.0ml  TCX/DCBP  surrogate  lOOOug/ml 

UH1 3  SPK  1.0ML  UH13  SPK  OCP’S  400NG/ML 

ISODRIN/METHOXY  800NG/ML 

Shake  3  times  with  50ml  MeC12,  2min  each  shake 

Concentrate  to  lOmls  at  65-70  degrees  C  \lj?djS?3 

Solvent  exchange  to  Hexane  at  83-85  degrees  C 

Take  to  lOmls  in  G.C.  tubes 

If  cleanup  is  needed  go  to  optonal  mini  column  cleanup 
If  no  cleanup  is  needed  go  to  step  10 


M. 


St 


\/af» 


Jl _ 


_ OPTIONAL  MINI  COLUMN  CLEANUP  START  OPTIO  L 

A.  Giant  pipets  in  mini  column  stand 

B.  DCMS  g 1 asswoo 1  plug  ' 

C.  I.5g  3%  deact.  silica  gel  in  column  with  a  Na2S04  cap 

D.  Receiver  to  collect 

E.  Load  2.0ml  on  column 

F.  Follow  with  a  50/50  MeC12/Hexane  rinse  ■ 

G.  Follow  with  10ml  50/50 

H.  Solvent  exchange  back  to  Hexane  at  83-85  degrees  C 

I.  Bring  to  2.0ml  in  4ml  amber  vials,label  clean 

j.  Vial  unclean  in  10ml  amber  vials  - 

END  OPTIONAL 

10.  Check  lot  folder  off  of  c 1 ipboard , turn  in  to  analyst 

11.  Clean  samples  to  fridge  C, unclean  to  fridge  B2  _jL 

- -  NO  - 


PC  REQUIRED 
UH13  SPK 
LIH13  BLK 
MS 

MeC  1  2  LOT#  / 0j8 

HPLC  H20  LOT#  1  5  S 

Hexane  LOT# 


YES 

_S_ 

3ZL 


Chain  of 
Custody 
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SAMPLES :  r  £  <"  5  -  IJjVjjD Z,  TNSOd  X  *  /  T-3. 


SAMPLE  FRACTION:  SS 
EXTRACTION  SOLVENT:  ACN 

■ 

LW12  CHECKLIST 

..  Hood  dry  samples  overnight  -.£2^6 OSl^tS 

2.  Check  out  lot  folder 

3.  Crush  samples  ^ 

4  •  Weigh  out  _  l  *  Og  of  sample  into  6ml  shorty  vial 

5.  Weigh  out  lOg  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  samples  for  moistures  in  oven,  time  in  time  oui 

7.  Spike  samples  ^er  analyst, let  sit  lhour 

8 .  Add  2 .Oml  ACN  to  each 

9.  Vortex  for  30  sec.  each 

10.  Place  in  sonicator  for  16  hours  time  in  time  out 

time  on  water  temp JJ'C-  time  off  water  temp 

11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 
^■2.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14.  Put  samples  in  freezer  c  „ 

-  i  * 

_ QC  REQUIRED  /  YES  NO 

BLK  - 

L-SPK  - - 

H-SPK1  - ~  - 

H-SPK2  - - 

H-SPK3  - - 

MS  - ^  - 

MSD  ■ - ^  - 


Ejihh 


£7?/ 

2£jc. 

(Lfirr 


jJ/J-o/U 

t-ftT 


_  70 -Heed 

Cham  of  uj£>c. 

■  1  ~fo  uJUr-  / &H 

/  .  /  / 

Custody 

r  - - - - 

/  IP  /'/(*! *.z 

SAMPLES : 


SAMPLE  FRACTION  :  SS 
EXTRACTION  SOLVENT:  ACN 


LW12  CHECKLIST 

1.  Hood  dry  samples  overnight 

2.  Check  out  lot  folder 


CJAr 


3 .  Crush  samples 


dAr 


4.  Weigh  out  l.Og  of  sample  into  6ml  shorty  vial  .  - 

5.  Weigh  out  log  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  samples  for  moistures  ip  oven, time  in/V/^  time  out 


7.  Spike  samples  per  analyst, let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

9.  Vortex  for  30  sec.  each  ,  w 

3  c-A 

10.  Place  in  sonicator  for  16  hours  time  in fcfVbZ  time  out 

time  on  water  temp  £  3  0  C-  time  off  water  temp 

11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 


fOjU 

77^~ 


0//?h'5 

-jirthh  3 


14.  Put  samples  in  freezer  C 


PC  REQUIRED 


t 


BLK 

L-SPK 

H-SPK1 

H-SPK2 

H-SPK3 

MS 

MSD 


YES 


NO 


C,  - / 

ye/'  v/fj 


Chain  of 
Custody 


A-aJh  /I 

/ij/MA  <idkL 


j  ut  c 

[  ££  /*//yA3 


m 


SAMPLES :  75/.%//*?  * -^3/ - 


SAMPLE  FRACTION:  SS 
EXTRACTION  SOLVENT:  ACN 


LW12  CHECKLIST 


\TCS 


1.  Hood  dry  samples  overnight 

2.  Check  out  lot  folder 

3.  Crush  samples 

4 .  Weigh  out  l . Og  of  sample  into  6ml  shorty  vial  .  .  _ 

5.  Weigh  out  lOg  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  samples  for  moistures  oven,  time  in  /7fd  time  out 

7.  Spike  samples  per  analyst, let  sit  lhour 

8 .  Add  2 . Oml  ACN  to  each 

9.  Vortex  for  30  sec.  each 


j  /0 1^193 

(Lfrr 


/c/^103  - 1 — 

10.  Place  in  sonicator  for  16  hours  time  in  ftfrZ)  time  out 

time  on  water  temp  \3°(L time  off  water  temp  ""  * 


11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14.  Put  samples  in  freezer  C 


ff°  c 


PC  REQUIRED 
BLK 
L-SPK 
H-SPK1 
H-SPK2 
H-SPK3 
MS 
MSD 


YES 


_S_ 

y 

y_ 


NO 


SAMPLES  i  TIjSojJzJLJL  AjLilJLkkj.  fLUk. 


SAMPLE  FRACTION :_SS_ 
EXTRACTION  SOLVENT:  ACN 


LW12  CHECKLIST 


£^u>si 


1.  Hood  dry  samples  overnight 

2.  Check  out  lot  folder 

3.  Crush  samples 

4.  Weigh  out.l.Og  of  sample  into  6ml  shorty  vial  -  - 

5.  Weicrh  out  lOg  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  samples  for  moistures  ip  oven, time  in time  out 

7.  Spike  samples  ]oer  analyst,  let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

9.  Vortex  for  30  sec.  each  /o/^/f3 


Lfirr 


(LAt 


JdJm/<7>3 


fOl^rb/^3 


time  in  time  out  *6 


10.  Place  in  sonicator  for  16  hours  _ 

time  on  water  temp  time  off  water  temp 

11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14 .  Put  samples  in  freezer  C  ^ 


d/VT 


/o/Srt/9-3 


PC  REQUIRED 
BLK 
L-SPK 
H-SPK1 
H-SPK2 
H-SPK3 
MS 


YES 

i/ 

\y 

L/ 


NO 


SAMPLES :  7 MQK&LMl  $£+  Q&Q&L- 


SAMPLE  FRACTION:  SS 
EXTRACTION  SOLVENT:  ACN 

T.W12  CHECKLIST 


... 


PU1 J 


***** 


V 

Ty 


v 


1.  Hood  dry  sampleis  overnight 

2.  Check  out  lot  folder 

3 .  Crush  samples  ‘ 

4.  Weigh  out.l.Og  of  sample  into  6ml  shorty  vial  - 

5.  Weigh  out  lOg  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  .samples  for  moistures  in  oven /time  in  Zfggj  time  out 

7.  Spike  samples  jjer  analyst, let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

"T- 

9.  Vortex  for  30  sec.  each 

10.  Place  in  sonicator  for  16  hours  time  in^£f2_  time  out 

time  on  water  temp^/*^  time  off  water  temp 


V  //■//•  r*> 
.2-0 V/Mi 


J6fT 


11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14.  Put  samples  in  freezer  C  ^ 


e/rj) 


1 


PC  REQUIRED 
BLK 
L-SPK 
H-SPK1 
H-SPK2 
H-SPK3 
MS 


YES 

o' 


✓ 


NO 


/ 


noL/ 

Chain  of 
Custody 

IQ  tftate 

U)6(L  o9 
>*£  nUm 

J  i.*Ur-  fi- 

J  Jf//e  /93  c^t 

Ur/u-vfrolf 

fn/orfJ  / 
h^,<L  / 

/ 

mm 

V 

samples  *  TMSo)  v-U/"  5 2f  zh±L 


SAMPLE  FRACTION;  SS_ 
EXTRACTION  SOLVENT:  ACN 


T.W12  CHECKLIST, 


lZ)Cp(j£>l 


1.  Hood  dry  samples  overnight 

2.  Check  out  lot  folder 

3 .  Crush  samples 

4.  Weigh  out.l.Og  of  sample  into  6ml  shorty  vial 

5 .  Weigh  out  lOg  for  moistures  (wet)  into  tared  weigh  boats  _ 

6.  Place  samples  for  moistures  in  oven, time  in  lMQ.  time  out 

7.  Spike  samples  j>er  analyst,  let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

9.  Vortex  for  30  sec.  each 


± 


C/Ar 


10.  Place  in  sonicator  for  16  hours 


A/Ze/f j  c  #7 

time  in®2££^  time  out 


time  on  water  temp JdlU.  time  off  water  temp 

11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

* 

14 .  Put  samples  in  freezer  c 


\L  //•//•«£ 
3'3&ofr 


•  i 


PC  REQUIRED 
BLK 
L-SPK 
H-SPK1 
H-SPK2 
H-SPK3 
MS 
MSD 


YES 

✓ 

✓ 

<S_ 

_ ✓ 

\s 

uS 


NO 


Chain  of 
Custody 


to  Hoob 


~7^nu.  cZZKj 

A  /  z/////^? 

"//o/fj  c_o  r  / 


SAMPLES :  TAl^n)]  A  V-  r)^,  yQ- 


S AMPLE  FRACTION :  SS 
EXTRACTION  SOLVENT:  ACN 


T.W12  CHECKLIST, 


..  Ejc ftpi'ivej 


tty* 


—f - 


d  Arr 


1.  Hood  dry  samples  overnight 

2.  Check  out  lot  folder 

3.  Crush  samples  ^ 

4.  Weigh  out.l.Og  of  sample  into  6ml  shorty  vial  - 

5.  Weigh  out  log  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  samples  for  moistures  inv  oven,  time  in  time  out 

7.  Spike  samples  per  analyst, let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

9.  Vortex  for  30  sec.  each  >t//o/te 

10  Place  in  sonicator  for  16  hours  time  in  Ufl  time  out 

time  on  water  tempos time  off  water  temp  J^.Ll 


J£2? 


11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14.  Put  samples  in  freezer  C 
PC  REQUIRED 


"Olt/CAT 


•  j 
.  / 


l _ i 

>/ll/P 


BLK 

L-SPK 

H-SPK1 

H-SPK2 

H-SPK3 

MS 

MSD 


YES 

✓ 

1/ 

t/ 


NO 


LS 


Chain  of 
Custody 


|£>/V-09-^5 


/  Snu-A-t-tn^ 

„  /h/u/4L3 

C  /t-f  /  -7-5 /,  v  /r 


Ot/43 


SAMPLES  i'TMfniLS  ¥  1-8(1 


SAMPLE  FRACTION  :_SS_ 
EXTRACTION  SOLVENT:  ACN 


T.W12  CHECKLIST 


ives 


tr 


1.  Hood  dry  samples  overnight 

2.  Check  out  lot  folder 

3 .  Crush  samples  ’  d  frT 

4.  Weigh  out.l.Og  of  sample  into  6ml  shorty  vial  - 

5.  Weigh  out  log  for  moistures  (wet)  into  tared  weigh  boats - 

6.  Place  samples  for  moistures  ii^  oven,  time  time  out... 

\ 

7.  Spike  samples  i>er  analyst,  let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

9.  Vortex  for  30  sec.  each 

10.  Place  in  sonicator  for  16  hours 


''{/o/teca-r 

time  time  out 


-  _  . 

time  off  water  temp  &L 

t 


time  on  water  temp  J/‘c~ 

11.  Centrifuge  samples  for  lOmin  1000-1500  RPM 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14.  Put  samples  in  freezer  C  f 


McJc/yr 


\J  H/ii/fJ 


PC  REQUIRED 
BLK 
L-SPK 
H-SPK1 
H-SPK2 
H-SPK3 
MS 
MSD 


.  I 


YES 

t/ 


✓ 


NO 


Chain  of 
Custody 


TO  H#>J) 
\J)Bt 

MJ&2L 


"/so/f3  c/hr 


'/////  /£? 
X>lTL/(L/9^T 


n 


SAMPLES:. 


,La_£  122:  ISsLjZL 


SAMPLE  FRACTION :_SS_ 

EXTRACTION  SOLVENT:  ACN  «■**' 

T.W12  CHECKLIST 

1.  Hood  dry  samples  overnight  *  .  l 


2.  Check  out  lot  folder 

3.  Crush  samples  t 

4.  Weigh  out.l.Og  of  sample  into  6ml  shorty  vial 

5#  weigh  out  lOg  for  moistures  (wet)  into  tared  weigh  boats 

6.  Place  samples  for  moistures  ii^  oven,  time  in*^  time  out 

7.  Spike  samples  per  analyst, let  sit  lhour 

8.  Add  2.0ml  ACN  to  each 

9.  Vortex  for  30  sec.  each  ////3/££**r 

in  Place  in  sonicator  for  16  hours  time  in  (7*?  time  out 

10.  Place  water  temp ^ ^  time  off  water  temp 

11.  centrifuge  samples  for  lomin  1000-1500  RPM  I'f)^ 

12.  Filter  sample  through  .45um  acrodisc 

13.  Remove  samples  for  moistures  from  oven  let  cool,  weigh 

14.  Put  samples  in  freezer  C  .  * 

PC  REQUIRED  __  7  ■  YE/~  N0  . 

BLK  - 7 —  ' 

L-SPK  7—  - 

H-SPK1  i  - 7—  - 

H-SPK2  - 7 —  - 

H-SPK3  - - —  - 

msd  _  .  .  ITZ  HZ  > 

Chain  of  1^  1 

custody  **Via-<?3  \»/i3/fs^r  /  s//n/^  / 


VS 


YES 

NO 

/ 

/ 

y 

/ 

x/ 

y 

s-r  cl.  f 


\^J  *•«» 


SAMPLES 


SAMPLE  FRACTION:  LC 


EXTRACTION  SOLVENT:  ACN 


1.  Check  out  lot  folder 


UW32  CHECKLIST 


2.  Pour  up  500ml  of  the  sample  into  a  500  ml  volumetric 
Use  STD  H20  for  QC 

3.  Spike  the  samples 

4.  Pack  a  6ml  Baker  extraction  column  with  0.5g  PORAPAK 

5.  Rinse  column  with  15ml  ACN  then  30ml  HPLC  H20 

6.  Pass  the  through  the  column  at  lOml/min 

7.  Elute  the  column  with  3ml  ACN, collect  in  G.C.  tubes 

8.  Concentrate  the  Elutent  to  2ml  with  nitrogen 

9.  Bring  to  6ml  HPLC  H20  final  volume 

10.  Check  lot  folder  off  of  the  clipboard,  turn  in 
to  the  analyst 

11.  Place  samples  in  fridge  C 

QC  REQUIRED  YES  NO 

BLK  ^ 

LI  _ ✓_ 

H1  ^  _ 

H2  ^ 

ER  SPK  '  ‘  x  _ 

HPLC  H2Q  LOTt'PklfV^ 


L 


Chain  of 
Custody 


SAMPLES  :  MM 3+  i,V,  73s?J,  Z3J/9,  7aJuJT££*<2I  ,  Uflipur*/9$ 
EBSTtox*  /£-/V.  9-0  ,  tBSTid*  _ 


SAMPLE  FRACTION:  LC 
EXTRACTION  SOLVENT:  ACN 


1  . 
2, 

3. 

4. 
5  . 
6. 
7  . 
8. 
9. 


Check  out  lot  folder 


UW3 2  CHECKLIST 

Etfiesi  Vcs 


Ob' 


Pour  up  500ml  of  the  sample  into  a  500  ml  volumetric 
Use  STD  H20  for  QC 

Spike  the  samples 

Pack  a  6ml  Baker  extraction  column  with  0.5g  PORAPAK 
Rinse  column  with  15ml  ACN  then  30ml  HPLC  H20 

t. 

Pass  the  through  the  column  at  lOml/min 
Elute  the  column  with  3ml  ACN, collect  in  G.C.  tubes 
Concentrate  the  Elutent  to  2ml  with  nitrogen 
Bring  to  6ml  HPLC  H20  final  volume 


10.  Check  lot  folder  off  of  the  clipboard,  turn  in 
to  the  analyst 


11.  Place  samples  in  fridge  C 

PC  REQUIRED 
BLK 
LI 
HI 
H2 

ER  SPK 


f 

V  z/f/f/fj 
~c#r 


YES 

la 

IA 


NO 


HPLC  H20  LOT#  *3$  <2*2/ 
ACN  LOT# 


Chain  of 
Custody 


|  ////6 ~r? 3 


SAMPLES:  FB7SU)J^2^ 

thmjQuii  j^afr-z/g^y/jEj 


SAMPLE  FRACTION:  LC 
EXTRACTION  SOLVENT:  ACN 


1.  Check  out  lot  folder 


_UW32  CHECKLIST 


Efok&ivei 


2'  Os"™  5?o'"J„?fQJhe  ““PU  ‘"t0  *  500  mI  'olumetrie 

3.  Spike  the  samples 

*  * 

4.  Pack  a  6ml  Baker  extraction  column  with  O.Sg  PORAPAK 
5-  Rinse  column  with  15ml  ACN  then  30ml  HPLC  H20 

6.  Pass  the  through  the  column  at  lOml/min  C 

7.  Elute  the  column  with  3ml  ACN, collect  in  G.C.  tubes 

8.  Concentrate  the  Elutent  to  2ml  with  nitrogen 

9.  Bring  to  6ml  HPLC  H20  final  volume 

#■> 

10’  l0t  folder  off  of  the  clipboard,  turn  in 

to  the  analyst 

11.  Place  samples  in  fridge  C 

REQUIRED  YES  .  NO 

dLK  ^ 

LI  - 7^  - 

HI  - ^  - 

H2  - —  - 

ER  SPK  *  - V'  - 


HPLC  H20  LOT#  HXlXXX 
ACN  LOT#  (FF3  7  9- 


MX 


Chain  of 
Custody 


SAMPLES:. 

SAMPLE  FRACTION:  LC_ 
EXTRACTION  SOLVENT:  ACN 


/L 


iz/lTSu  c_  / 


1 . 
2. 

3. 

4. 

5. 

6. 
7  . 
8. 
9. 
10 


Check  out  lot  folder 


UW32  CHECKLIST 


cm. 


Pour  up  500ml  of  the  sample  into  a  500  ml  volumetric 
Use  STD  H20  for  QC 

Spike  the  samples 

Pack  a  6ml  Baker  extraction  column  with  0.5g  PORAPAK 

Rinse  column  with  15ml  ACN  then  30ml  HPLC  H20 

Pass  the  through  the  column  at  lOml/min 

Elute  the  column  with  3ml  ACN, collect  in  G.C.  tubes  , 

’  6lV  M  j. 

Concentrate  the  Elutent  to  2m  1  with  nitrogen  pi 

Bring  to  6m 1  HPLC  H20  final  volume 


hr 


Check  lot  folder  off  of  the  clipboard,  turn  in 
to  the  analyst 


11.  Place  samples  in  fridge  C 

PC  REQUIRED 
BLK 
LI 
HI 
H2 

ER  SPK 

HPLC  H20  LOT#  SJl,  9°^ 

ACN  LOT#Igi£X^^ 


V 


NO 


lb  ^  ^  f7/ 

/■f/C  Co/y/fy /o/ 


Chain  of 
Custody 


SAMPLES:. 


l2i.zr 


Ta'vTI  *-  •  2S  ZY.  ££,  z  ? 


SAMPLE  FRACTION:  LC 


EXTRACTION  SOLVENT:  ACN 


Check  out  lot  folder 


UW32  CHECKLIST 


2.  Pour  up  500ml  of  the  sample  into  a  500  ml  volumetric 
Use  STD  H20  for  QC 

3.  Spike  the  samples 

4.  Pack  a  6ml  Baker  extraction  column  with  0.5g  PORAPAK 

5.  Rinse  column  with  15ml  ACN  then  30ml  HPLC  H20 

c 

6.  Pass  the  through  the  column  at  lOml/min 

7.  Elute  the  column  with  3ml  ACN, collect  in  G.C.  tubes 

8.  Concentrate  the  Elutent  to  2ml  with  nitrogen 

9.  Bring  to  6ml  HPLC  H20  final  volume 


10.  Check  lot  folder  off  of  the  clipboard,  turn  in 
to  the  analyst 

11.  Place  samples  in  fridge  C 

PC  REQUIRED  YES  NO 

BLK  S' 

LI  ~7^ 

HI  ^  _ 

H2  ^  . 

ER  SPK  '  ^  _ 

HPLC  H20  LOT#  /#  /3  ^ 

ACN  LOT#  W  4  / 


/J/& 


j  i  ho/fj- 


Dv£tQ*jUj 


SAMPLE  FRACTION :_LC_ 


EXTRACTION  SOLVENT:  ACN 


UW32  CHECKLIST 


1.  Check  out  lot  folder 


2.  Pour  up  500ml  of  the  sample  into  a  500  ml  volumetric 
Use  STD  H20  for  QC 

3.  Spike  the  samples 

4.  Pack  a  6ml  Baker  extraction  column  with  0.5g  PORAPAK 

5.  Rinse  column  with  15ml  ACN  then  30ml  HPLC  H20 

c 

6.  Pass  the  through  the  column  at  lOml/min 

7.  Elute  the  column  with  3ml  ACN, collect  in  G.C.  tubes 

8.  Concentrate  the  Elutent  to  2ml  with  nitrogen 

9.  Bring  to  6ml  HPLC  H20  final  volume 

10.  Check  lot  folder  off  of  the  clipboard,  turn  in 
to  the  analyst 

11.  Place  samples  in  fridge  C 

PC  REQUIRED  YES  NO 

BLK 

L 1  '  ^  _ “ 

HI  _ 

H2  g  _ 

ER  SPK  *  l/  _ 

« 

HPLC  H20  LOT#  ±£j_ _ 

ACN  LOT#gg  £7*3 


j  j/l/9 


Samples 


JNU7A2  -  /4 


1) 

2) 


3) 

4) 


5) 


6) 

7) 


TPH  water  (Petroleum  water) 
Solvent  :  CS2 


Set  up  125ml  amber  vials  with  Teflon  lined  caps  for 
spike  and  blank.  Add  HPLC  water  to  the  top. 


Remove  lO.Jhni-'TSr  sample  from  all  the  bottles.  Use 
syringee^equiped  with  needles  capable  of  reaching  the 
center  of  the  bottle.  A,V  /OQvJ  4  / 

Spike  samples.  Add  5.0ml  CS2  to  alT.  Relinquish  to 
rotory  action  shaker  for  30  minutes. 

If  CS2  phase  has  formed  emulsions  with  the  sample, 
centrifuge  at  800  RPM  for  10  minutes.  Pipette  out  the 
CS2  layer  into  shorty  vials.  Mark  solvent  level. 

Measure  volume  of  the  bottles  by  filling  the  bottles 
with  water  and  then  measuring  the  volume  of  the  water 
with  a  class  A  graduated  cylinder. 

Tabulate  the  extraction  volume  as  the  volume  of  the 
bottle  minus  10.0ml  (volume  removed). 

Relinquish  extracts  to  fridge  C.  Discard  extracted 
waste  in  the  box  marked  for  CS2  extraction  waste 


QC  Required 


MS 

MSD 

SPIKE. 

BLANK 


v/ 


T7 


HPLC  water 
CS2 


lot  IbTV 

lot  r.  c 


SAMPLE  FRACTION:  SS 


EXTRACTION  SOLVENT:  CS2 


PET  SOILS  . 

1.  Weigh  out  10. Og  of  sample  into  a  40ml  amber  vial 
Use  Mallinckrodt  sand  for  QC 

2.  Spike  the  samples 

3.  Add  10.0ml  CS2  to  each  vial 

4.  Place  on  wrist  action  shaker  for  30  min. 

5.  Pipet  CS2  layer  into  a  6ml  shorty  vial 

*  ^ 

6.  Place  samples  in  fridge  C 

PC  REQUIRED  YES  NO 

MS  ^  _ 

MSD  ✓ _ 

SPK  ^ _ 

BLK  u*' 


CS2  LOT  #  OS2 V fA/S 


Chain  of 
Custody 


S/2-r . 


SAMPLES  :  7 2l5^A£i±  M9-  ///,  //</ 


SAMPLE  FRACTION:  SS 
EXTRACTION  SOLVENT:  CS2 


PET  SOILS 


1 . 

Weigh  out  10. Og  of  sample  into  a 
Use  Mall inckrodt  sand  for  QC 

40ml  amber  vial 

tfirr 

2. 

Spike  the  samples 

3. 

Add  10.0ml  CS2  to  each  vial 

4. 

Place  on  wrist  action  shaker  for 

30  min. 

5. 

Pipet  CS2  layer  into  a  6ml  shorty 

vial 

\ 

6. 

Place  samples  in  fridge  C 

1 

f 

QC  REQUIRED  YES  NO 
MS 

MSD  i/ 

SPK  t/ 

BLK  ^ 


i 


APPENDIX  F 


SWMU  42  GEOPHYSICAL  SURVEY  RESULTS 
F.l  INTRODUCTION 

F.l.0.1.  During  Phase  II  field  sampling  conducted  in  October  1993,  Montgomery  Watson 
field  personnel  encountered  surface  debris  resulting  from  waste  disposal  activities  at  the 
demilitarization  furnaces  previously  located  at  the  Bomb  Washout  Building  (SWMU  42) 
and  other  nearby  furnace  operations.  To  explore  the  possibility  that  generated  wastes  may 
previously  have  been  disposed  of  (buried)  in  this  area,  a  geophysical  investigation  was 
conducted  using  soil  conductivity,  portable  magnetometer,  and  non-ferrous  metal  detection 
methods.  The  investigation  encompassed  an  approximately  800-foot  by  2,000-foot 
(37-acre)  area  of  open  field  near  the  Bomb  Washout  Building  (Building  539)  during  the 
period  of  April  16  to  May  3,  1994. 

F.l.0.2.  Presented  in  this  appendix  is  the  final  summary  report  of  this  geophysical 
investigation  prepared  by  Practical  Geophysics,  Inc.  of  Salt  Lake  City,  Utah.  The  report 
consists  of  an  introduction,  a  description  of  the  methodology  and  field  procedures,  and  a 
discussion  of  results.  Appended  to  the  report  is  a  listing  and  location  of  subsurface 
anomalies,  and  surface  items  and  disposal  areas  encountered  by  the  geophysical  crew. 
These  features  are  located  both  by  geophysical  search  grid  coordinates  and  by  bearings  and 
distances  from  an  established  survey  point.  The  latter  method  will  allow  these  features  to  be 
located  at  any  future  time,  should  a  cleanup  operation  be  deemed  necessary. 

F.2  SCOPE  OF  GEOPHYSICAL  INVESTIGATION 

F.2.0.1.  The  scope  of  the  geophysical  investigation  at  SWMU  42  consisted  of  the 
following  activities: 

•  Setting  up  a  search  grid  over  the  investigation  area  to  allow  east-west  traverses  to 
be  completed  on  15 -foot  centers. 

•  Using  a  GEM  Systems  model  GSM-8  portable  field  magnetometer,  in 
conjunction  with  a  field  non-ferrous  metal  detector,  to  conduct  a  sweep  of  the 
area  along  the  east- west  traverses. 
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•  Using  a  Geonics  Ltd.  Model  EM-31  soil  conductivity  measuring  system  to 
search  for  contrasts  in  soil  conductivity  between  undisturbed  native  soil  and  the 
disturbed  soil  associated  with  any  burial  features  that  might  be  present. 

•  Flagging  subsurface  anomalies  and  any  surface  items  of  interest  encountered 
(i.e.,  significant  area  of  debris,  ordnance  items,  surface  mounding,  etc.). 

•  Using  a  total  station  surveying  instrument  to  turn  angles  and  set  distances  from 
a  set  reference  point  to  establish  the  locations  of  the  surface  and  subsurface 
features,  and  construct  a  comprehensive  map  of  the  investigation  area  showing 
these  features. 

F.3  SUMMARY  OF  RESULTS 

F.3.0.1.  The  results  of  the  geophysical  activities  at  SWMU  42  are  summarized  as  follows: 

•  A  total  of  approximately  100,000  feet  of  geophysical  traverses  were  completed 
during  the  investigation,  and  more  than  300  individual  anomalous  features  were 
discovered. 

•  Most  of  these  features  were  on  the  surface,  such  as  metallic  debris  piles. 

•  Surface  anomalies  included  both  inert  and  live  small  and  large  caliber 
ammunition,  two  inert  hand  grenades,  several  (probably)  inert  cluster  bomblets, 
and  multiple  directional  anti-personnel  rounds. 

•  Six  locations  were  staked  for  subsequent  test  pit  excavation  based  on  the 
geophysical  results. 
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Introduction 

Geophysical  investigation  of  SWMU  42  was  conducted  to  help  evaluate  the 
extent  and  type  of  hazardous  waste  occurances  at  this  site.  The  initial 
proposed  geophysical  work  was  designed  to  detect  and  delineate  possible 
waste  disposal  pits  or  trenches.  Following  the  discovery  of  live 
ammunition  lying  on  the  surface  the  geophysical  work  was  modified  to 
include  a  thorough  sweep  of  the  immediate  surface  area  for  metal  waste. 
Non-hazardous  surface  debris  was  to  be  cleaned  up  by  geophysical  survey 
personnel.  The  detection  and  partial  delineation  of  over  300  sites  with 
anomalous  geophysical  signatures  within  the  search  area  precluded  any 
attempt  to  clean  up  the  large  amount  of  associated  source  material.  In 
particular,  the  discovery  of  live  rounds  of  ammunition,  hand  grenades, 
cluster  bombs,  etc.,  requires  cleanup  procedures  beyond  the  capability  of 
the  geophysical  survey  crew. 

This  report  describes  the  methodology  and  field  procedures  used  for  the 
geophysical  investigation  and  results  of  this  investigation. 


GEOPHYSICAL  METHODOLOGY  AND  FIELD  PROCEDURES 

The  approximate  38-acre  SWMU  42  area  was  searched  using  three  separate 
geophysical  methods  to  detect  the  following  possible  occurances;  surface/ 
near-surface  metal  (both  ferrous  and  non-ferrous) ,  soil  conductivity 
'nomalies  associated  with  burial  of  metallic  and  non-metallic  waste  to  a 
epth  of  12  feet  and  buried  magnetic  scrap  iron  and  steel  to  a  depth  of 
10  to  15  feet,  depending  upon  the  volume  of  scrap  material.  The 
respective  geophysical  search  techniques  were  electromagnetic  small  search 
coils  for  individual  metal  items  on  or  in  the  near-surface,  the  EM-31  soil 
conductivity  system  to  search  for  relatively  large  volume  burial  pits  and 
trenches,  and  a  Gem  Systems,  Model  GSM-8  proton  precession  magnetometer 
to  detect  relatively  large  volumes  of  buried  scrap  iron  or  steel.  The 
use  of  these  three  methods  provided  a  degree  of  redundancy,  which,  along 
with  substantially  100  percent  coverage  of  the  area,  insured  the  detection 
of  essentially  all  possible  anomolous  occurances,  from  near-surface,  single¬ 
round,  small-caliber  ammunition  to  conductive  or  magnetic  waste  material 
in  disposal  pits. 


A  search  grid  origin  was  established  30  feet  N70°W  from  the  NW  corner 
(reference  fence  corner)  of  a  chain  link  fenced  compound  located 
approximately  450  feet  N20°E  of  Building  539,  (see  Plate  I).  Rather  than 
record  individual  measurements  at  specific  grid  points,  N-S  grid  lines 
spaced  15  feet  apart  were  surveyed  at  a  slow  walk  by  sweeping  the 
instrument  sensors  side-to-side  in  an  arc  across  the  grid  line.  This 
method  allowed  for  essentially  total  search  coverage  requiring  the  least 
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amount  of  field  time.  When  an  anomalous  reading  was  displayed  by  any  of 
the  three  instruments,  the  other  two  instruments  tested  the  same  site  to 
confirm  the  anomalous  reading.  The  site  would  be  visually  inspected  for 
surface  evidence  of  anomalous  material  and  flagged  using  red,  orange, 
yellow  or  blue  pin  flags.  This  continuous,  as  opposed  to  spot,  measurement 
method  precluded  the  recording  of  sets  of  gridded  geophysical  values. 

The  search  objective  was  to  detect  and  delineate  solid  waste  sites,  not 
produce  contoured  sets  of  geophysical  data.  Efficiency  and  thoroughness 
of  the  investigation  were  accomplished  at  the  expense  of  contour  maps. 


DISCUSSION  OF  RESULTS 


The  purpose  initially  designed  for  the  geophysical  investigation  was  to 
locate  and  delineate  at  least  four  anomalous  sites,  which  were  to  be 
sampled  for  their  chemical  content.  Preliminary  visits  to  the  SWMU  42 
area  resulted  in  the  discovery  of  numerous  occurances  of  small  caliber 
ammunition  lying  within  the  area.  The  geophysical  search  parameters 
were  modified  to  include  a  search  for  surface/near-surface  metal  (ferrous 
and  non-ferrous)  and  instructions  to  conduct  reasonable  surface  clean-up 
during  the  surveys. 


A  thorough  sweep  of  the  area,  made  with  the  metal  detector  and  magnetometer, 
required  seven  field  days  to  complete.  The  follow-up  EM-31  soil 
conductivity  survey  required  six  field  days.  The  combined  results  of  using 
the  three  geophysical  methods  produced  over  300  individual  anomalous  sites. 
In  some  instances  the  anomalous  sites  have  no  surface  source  material, 
implying  shallow  to  possibly  deep  burial.  In  most  all  cases  the  anomaloi^^ 
sites  represent  numerous  to  countless  anomaly  sources,  e.g.,  piles  of 
ammunition  rather  than  single  items.  In  most  all  cases,  the  anomalous 
site  centers  were  determined  and  flagged,  but  their  areal  extents  were 
not  fully  delineated.  In  some  instances  sub-areas  are  continuously 
anomalous  for  several  hundred  feet,  e.g.,  backfilled  old  railroad  cut 
grade. 


Surface  anomalous  source  material  included  not  only  small  caliber  disarmed 
munitions  but  also  small  and  large  caliber  live  ammunition,  at  least  two 
spherical  cluster  bombs,  several  pop-bottle  shaped  cluster  bombs,  and 
two  hand  grenades.  The  sheer  volume  of  anomalous  material,  some  live 
ammunition  and  other  larger  ordinance  and  unknown  buried  anomalous  source 
material  all  precluded  surface  clean-up  activity. 


A  post-survey,  on-site  meeting  of  TAD,  State  and  Montgomery  representatives 
concluded  that  site-clean-up  would  not  be  immediately  possible  and  that 
eventual  clean-up  would  involve  a  complete  and  detailed  geophysical 
re-sweep  of  the  area  by  explosive  ordinance  specialists. 
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b  fl^al  field  day  was  spent  surveying  the  locations  of  the  most  significant 
geophysically  anomalous  sites,  significant  in  areal  extent  or  anomaly 
amplitude (s)  or  both.  Plate  I  shows  the  locations  of  these  anomalous 
sites  as  well  as  detected  and  delineated  utility  lines.  The  locations 
of  these  sites  give  several  choices  for  follow-up  chemical  sampling. 

Appendix  A  of  this  report  lists  the  various  sites  by  index  number  shown 
on  Plate  I  and  describes  the  site  characteristics.  The  site  coordinates 
listed  in  Appendix  A  are  measured  from  the  search  grid  origin.  Appendix  B 
also  iists  the  sites  by  index  number,  but  gives  the  bearings  and  distances 
to  the  individual  sites  from  the  instrument  base  shown  on  Plate  I  The 
instrmnent  base  is  located  510  feet  N70°W  from  the  reference  fence  corner. 
This  base  site  was  selected  since  the  entire  search  area  can  be  surveyed 
from  this  vantage  point.  Bearing  angles  were  measured  clockwise  from  a 
reference  bearing  of  zero  degrees  between  the  instrument  base  and  the 
reference  fence  corner. 


Coordinates  for  (bearings  and  distances 
sites  were  not  established  since  future 
sweep  and  clean-up  of  the  entire  area. 


to)  the  remaining  300  plus  anomalous 
clean-up  will  require  a  thorough 
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APPENDIX  A 


(See  site  map  showing  anomaly  locations) 


ANOMALY  SITE  DESCRIPTIONS  AND  LOCATIONS 
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TAD-North  Area,  Bldg.  539(SWMU  42)  Geophysical  Investigation 


ANOMALY 
SITE  # 

SEARCH  GRID 
COORDINATES 
(in  feet) 

1 

W383  ,N 

168 

2 

W380  ,N 

265 

3 

W299 ,N 

207 

4 

W126 , N 

97 

5 

Wl  1 1 ,  N 

106 

6 

W  7  ,N 

67 

7 

E109 ,N 

60 

8 

E261 ,N 

33 

9 

E328 ,N 

66 

10 

E367 ,N 

62 

11 

E393 ,N 

64 

12 

E372 ,N 

90 

13 

E340 ,N 

102 

14/13* 

E387  ,N 

170 

15/14 

E326 ,N 

183 

16/15 

E300 ,N 

188 

17/16 

E327 ,N 

258 

18/17 

E276 ,N 

283 

19/18 

E216 ,N 

337 

20/19 

E158 ,N 

246 

21/20 

E  60, N 

239 

22/21 

E  45, N 

237 

23/22 

W  74, N 

376 

24/23 

W398  ,N 

321 

25/24 

W508 ,  N 

298 

26/25 

W584  ,N 

241 

27/26 

W834 ,N 

50 

28/27 

W777 ,  S 

21 

29/28 

W715 ,  S 

66 

30 

W580  ,  S 

197 

31 

W526 ,  S 

225 

32 

W605 ,  S 

478 

33 

W594 , S 

590 

34 

W583 ,  S 

712 

35 

W614 ,  S 

896 

36 

W622 ,  S 

980 

37 

W569 , S1140 

38 

W728,S1159 

39 

W706 , S1468 

40 

W659,S1524 

41 

W491 , S1400 

42 

W470 , S1472 

43 

W449,S1538 

44 

W380 , S1529 

45 

W328,S1546 

DESCRIPTION  OF  SITE 
Underground  cable  NW-SE 

Intersection  overhead  powerline  &  underground  waterlir 
3  piles  50  cal.  slugs  15'  dia.  area 
Piles  50  cal.  slugs  10'  dia.  circle 
Utility  box 

Melted  lead  &  casings  pile 

Intersection  waterline  &  underground  cable 
Intersection  underground  cable  &  utility 
Mag  300  gammas  N-S  road 
Ash  &  charcoal  pile 
Power  pole 

Several  piles  slugs-ash-charcoal  20'  dia.  area 
Lead  pile 

Intersection  RR  tracks  &  waterline 

Mag  500  gammas  slugs, misc.  iron  25'  dia.  circle 

Mag  150  gammas  N-S  road,  slugs 

RR  crossing 

2  piles  slugs  ash-charcoal 
2  piles  casings  sm.  cal. 

50  cal.  slugs 

Underground  utility  EM-40  mmhos 
Mag  300  gammas 

Underground  tuility  EM-40  mmhos  S.  edge  road 
Waterline  EM-30  mmhos  S.  edge  road 

overhead  powerline 
underground  cable 
new  telephone  line 


& 

& 

& 


Intersection  RR  tracks 
Intersection  RR  tracks 
Intersection  RR  tracks 
Old  telephone  post 
Large  brass  casings  75,105-155  mm? 

Pond  dam  Mag  300  gammas 
Ctr.  of  pond 

N.  end  trench  Mag  600  gammas  EM-10  mmhos 

Ctr.  N-S  trench 

S.  end  trench  Mag  500  gammas 

Cluster  bomb  (?)  yellow 

RR  cut  barb,  wire  50 1 N 

RR  cut  Mag  400  gammas  EM- 10  mmhos 

Old  telephone  line 

Telephone  cable  box 

Storm  drain  manhole 

Intersection  RR  cut  &  drain  line 

RR  cut  Mag  1000  gammas  EM-5  mmhos 

RR  cut  Mag  400  gammas 

Mag  800  gammas  EM-10  mmhos  (15'dia.area  pit?) 
Mag  700  gammas 


* flags  numbered  out  of  sequence 
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Cont ' d. 


SEARCH  GRID 

IaNOMALY 

COORDINATES 

SITE  # 

(in  feet) 

DESCRIPTION  OF  SITE 

46 

W321, S1268 

Sewer  (?)  manhole 

47 

W385 , S1063 

M-l  30  cal. clip  full  live  ammo  at  3  stakes 

48 

W463 , S 

982 

Sm.  hills  Mag  500  gammas  100'  dia.  area  wooden 

lids 

misc.  metal 

49 

W443 ,  S 

859 

Sm.  hill  Mag  400  gammas 

50 

W461 ,  S 

693 

Sm.  hills,  lids-misc.  ammo  casings-ash  50' dia. 

circle 

51 

W371 ,  S 

682 

Live  ammo  area 

52 

W366 ,  S 

786 

Live  ammo  area 

53 

W348 , S1088 

Lead-numerous  piles  slugs  &  casings 

54 

W165 ,S1153 

Piles  slugs  &  casings  200'  dia.  circle 

55 

W  57 , S1197 

RR  tracks  &  0+00W  12+00S  on  grid  slugs  &  casinos  to  W 

56 

W102 ,  S 

777 

Mag  250  gammas 

57 

W  75 ,  S 

673 

Mag  500  gammas  misc.  metal 

58 

W  26, S 

687 

Water  valve  west  edge  of  marine  compound 

59 

W156 ,  S 

600 

Misc.  metal 

60 

W265 ,  S 

606 

Live  ammo  M2  carbine?  25  cal. 

61 

W387 ,  S 

551 

Live  ammo  30  cal. 

62 

W378 , S 

404 

Slugs  in  &  under  tar 

63 

W3  98 , S 

303 

Cluster  casings  &  slugs  50'  dia.  circle 

64 

W409 , S 

268 

Drainage  ditch 

65 

W298 ,N 

51 

Waterline  EM— 10  mmhos  Mag  250  gammas 

6  6 

W250 , S 

53 

Large  lead  pile  EM-30  Mag  1200  gammas  50'  dia. 

circle 

castings-nails 

67 

W254 , S 

71 

Water  valve  North 

68 

W248 , S 

81 

Water  valve  South 

69 

W1 90 , S 

316 

Ashes  2'  dia.  circle 

70 

W150 ,  S 

353 

Intersection  drainage  ditch  &  waterline 

71 

W195 , S 

506 

Exploded  ordinance  site-sandbags-fuse-igniter 

72 

W  94, S 

505 

Waterline  EM- 30  mmhos 

73 

W  56,  S 

503 

Misc.  steel  3'  dia.  circle 

74 

W  26, S 

391 

Waste  ditch  calvert 

75 

W  84, S 

359 

Mag  800  gammas 

76 

W  43, S 

269 

Casings  3  stakes 

77 

W191 , S 

261 

Sm.  hill-slugs-drill  rig  decon  area 

78 

W  36, S 

176 

Misc.  metal  60'  dia.  circle 

79 

W  25, S 

99 

Misc.  metal  30'  dia.  circle 

80 

W  43, S 

82 

Ash  pile  5'  dia.  circle 

81 

W  69, S 

27 

Ash  pile  lead  5'  dia.  circle 

82 

W114 ,  S 

28 

Waterline  Mag  250  gammas  EM-30  mmhos 

83 

W148 ,  S 

67 

Metal  discs  5'  dia.  circle 

, 
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APPENDIX  B 


SITE  LOCATION  BEARINGS  AND  DISTANCES 
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TAD-North  Area,  Bldg.  539 (SWMU  42)  Geophysical  Investigation 

Anomaly  Site  Location:  Bearing  and  distance  from  instrument  base  to 
anomaly  site.  Instrument  base  located  510  feet  N70°W  from  chain 
link  fence  corner  (see  index  map) . 

ANOMALY 

SITE  #  BEARING  DISTANCE  (feet) 


Instrument  Base 

0 

510 

1 

299° 

55' 

35" 

194 

2 

290 

45 

10 

283 

3 

311 

02 

45 

275 

4 

344 

41 

40 

367 

5 

343 

57 

20 

384 

6 

351 

56 

55 

478 

7 

354 

10 

40 

592 

8 

357 

29 

15 

742 

9 

355 

20 

20 

811 

10 

355 

47 

50 

849 

11 

355 

49 

40 

875 

12 

353 

57 

15 

857 

13 

352 

53 

20 

826 

14 

348 

53 

35 

884 

15 

347 

12 

30 

826 

16 

346 

28 

20 

802 

17 

342 

14 

35 

847 

18 

339 

26 

20 

807 

19 

334 

08 

40 

773 

20 

338 

57 

05 

684 

21 

336 

07 

50 

590 

22 

335 

40 

20 

576 

23 

317 

13 

30 

553 

24 

284 

19 

30 

331 

25 

264 

35 

40 

299 

26 

246 

43 

00 

262 

27 

188 

03 

00 

358 

28 

175 

59 

25 

298 

29 

164 

11 

30 

244 

30 

116 

46 

20 

221 

31 

101 

34 

40 

230 

32 

104 

40 

15 

494 

33 

100 

53 

35 

601 

34 

98 

14 

10 

719 

35 

98 

28 

55 

906 

36 

98 

16 

05 

990 

37 

94 

26 

50 

1143 

38 

102 

06 

00 

1185 

39 

98 

45 

20 

1485 

40 

96 

41 

15 

1534 

41 

90 

27 

19 

1400 

42 

89 

37 

20 

1472 
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ANOMALY 
SITE  # 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 
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APPENDIX  G 


X-RAY  FLUORESCENCE  FIELD  SCREENING 
METHODOLOGY  AND  RESULTS 


G.l  INTRODUCTION 

G.l.0.1.  This  appendix  presents  the  methodology  and  results  of  the  x-ray  fluorescence 
(XRF)  activities  conducted  by  Enviro  Recovery  Consultants  (ERC)  at  SWMU  42  from 
October  8  to  October  10,  1993.  This  technique  allowed  an  approximately  160-acre  area 
around  the  Bomb  Washout  Building  (SWMU  42)  to  be  field  screened  for  the  presence  of 
elevated  metals,  particularly  lead  and  strontium,  in  a  time-efficient  and  economical  manner. 

G.l.0.2.  Initially,  only  lead  was  considered  a  parameter  of  interest  in  the  XRF  investigation 
area,  even  though  the  instrument  used  for  the  field  screening  was  capable  of  recording 
multiple  analytes  across  a  broad  range  of  wavelengths.  However,  during  the  course  of  the 
XRF  analyses,  a  prominent  strontium  peak  was  seen  to  be  present  in  many  of  the  submitted 
samples.  This  was  discussed  with  Montgomery  Watson  personnel,  and  the  decision  was 
made  to  include  strontium  as  an  element  of  interest. 

G.  1.0.3.  The  results  and  calibration  data  for  both  lead  and  strontium  are  included  in  this 
appendix. 

G.2  PURPOSE  AND  SCOPE  OF  ACTIVITIES 

G.2.0.1.  A  total  of  135  surface  soil  samples  were  field  screened  for  lead  and  strontium 
from  the  area  surrounding  the  Bomb  Washout  Building  (see  Figures  13-3  and  13-4  for 
sample  locations  and  a  summary  of  the  results).  The  field  screening  was  conducted  to  help 
in  delineating  the  horizontal  extent  of  metals  contamination  resulting  from  previous  furnace 
stack  emissions  related  to  the  former  demilitarization  furnace  operations  in  this  area. 

G.2.0.2.  Eight  traverses  were  made,  each  1500  feet  in  length,  in  the  north,  northwest,  west, 
southwest,  south,  southeast,  east,  and  northeast  directions  from  a  prominent  central  point 
(the  large  brick  smokestack  on  the  west  side  of  Building  519).  Surface  soil  samples  were 
collected  at  75-foot  intervals  along  the  traverses,  except  where  the  surface  soil  was  covered 
by  asphalt  or  otherwise  inaccessible. 
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G.3  SAMPLING  AND  ANALYSIS  PROCEDURES 


G.3.0.1.  Soil  samples  for  XRF  screening  were  collected  with  decontaminated  stainless  steel 
bowls  and  spoons  in  an  identical  manner  to  those  collected  for  laboratory  submittal.  The 
homogenized  soil  sample  was  placed  into  a  one  quart  ''Ziploc"  style  plastic  bag,  labelled, 
and  transported  by  the  Montgomery  field  technician  to  the  XRF  operator. 

G.3.0.2.  The  soil  sample  was  prepared  for  analysis  in  the  following  manner: 

•  The  sample  was  emptied  from  the  bag  onto  a  No.  100  sieve,  and  sieved  onto  a 
clean  paper  plate.  This  removed  the  coarse  fractions  and  any  debris  (gravel, 
sticks,  rootlets,  etc.)  that  can  cause  inaccurate  XRF  readings 

•  The  plate  and  soil  were  placed  into  a  commercially  available  microwave  oven  and 
dried  for  a  predetermined  length  of  time.  The  soil  sample  was  then  allowed  to 
cool 

•  The  sample  was  then  returned  to  the  original  "Ziploc"  bag  for  analysis,  minus 
the  coarser  fraction  removed  by  the  sieving  process. 

G.3.0.3.  The  XRF  operator  gently  rolled  the  bag  to  physically  mix  the  remaining  soil 
fractions,  which  can  separate  during  the  preparation  procedure.  The  sensor  head  of  the 
XRF  spectrometer  was  then  placed  onto  the  side  of  the  sample  bag,  and  the  sample  exposed 
for  a  predetermined  period  of  time.  The  spectrum  of  the  sample  was  then  observed  and 
recorded  by  the  instrument.  Even  though  only  lead  and  strontium  were  calibrated  for  and 
reported,  the  XRF  instrument  recorded  the  emitted  spectra  over  a  wide  range  of  wavelengths 
and  can  provide  data  on  multiple  analytes  for  future  use,  if  needed. 

G.3.0.4.  To  provide  analytical  confirmation  of  the  XRF  results,  and  to  allow  an  instrument 
calibration  curve  to  be  generated,  eight  soil  samples  (about  six  percent)  were  submitted  to 
ESE  Laboratory  for  lead  and  strontium  analyses.  Also,  approximately  five  percent  of  the 
XRF  soil  samples  were  analyzed  in  replicate;  i.e.,  the  XRF  operator,  after  taking  a  reading 
on  the  soil  sample,  picked  up  the  sample,  rolled  it  over  several  times,  and  immediately 
obtained  another  (replicate)  reading  on  it.  These  replicate  results  provided  an  indication  of 
soil  homogeneity  and  instrument  variance. 
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BOMB  WASHOUT  BUILDING  -  SWMU  42 
X-RAY  FLUORESCENCE  SCREENING  RESULTS 
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Montgomery-Watson:  Tooele  Army  Depot 
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Regression  Output: 
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ATX  -  1  0  0  SAMPLE  REPORT 
by  Enviro— Recovery  Consultants,  Inc. 
for  Montgomery  Watson:  Tooele  Army  Depot 

Isotope:  Cdl09  Date:  02/23/94 
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Isotope:  Cdl09  Date:  02/23/94 
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Filename 

Date 

XX 

Pb 

NW0450 

100993 

187.677 

68 

NW0525 

100993 

195.355 

65 

NW0600 

100993 

168.935 

88 

NW0675 

100993 

180.355 

78 

NW0750 

100993 

192.161 

72 

NW0825 

100993 

196.839 

77 

NW0900 

100993 

205.097 

85 

NW0975 

100993 

158.097 

233 

NW1050 

100993 

198.452 

67 

NW1125 

100993 

200.226 

69 

NW1200 

100993 

217.484 

72 

NW1275 

100993 

208.613 

69 

NW1350 

100993 

205.226 

67 

NW1500 

100993 

190.613 

75 

A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

WW0375 

WW0450 

WW0525 

WW0600 

WW0675 

WW0750 

WW0825 

WW0900 

WW0975 

WW1050 

WW1125 

WW1200 

WW1275 

WW1350 

WW1425 

WW1500 


by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery  Watson:  Tooele  Army  Depot 

Isotope:  Cdl09  Date:  02/23/94 
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Isotope:  Cdl09  Date:  02/23/94 
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Isotope:  Cdl09  Date:  02/23/94 
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66 

101093 

191.387 

69 

101093 

196.871 

70 

101093 

206.484 

66 

101093 

207.032 

67 

101093 

196.355 

67 

101093 

198.484 

66 

101093 

203.419 

67 

101093 

210.839 

68 

101093 

187.548 

69 

101093 

200.290 

63 

101093 

202.000 

69 

101093 

199.516 

69 

101093 

222.871 

68 

101093 

202.645 

69 

101093 

191.613 

70 

101093 

195.226 

65 

101093 

206.290 

67 

ATX-100  SAMPLE  REPORT 
by  Enviro-Recovery  Consultants/  Inc. 
for  Montgomery  Watson:  Tooele  Army  Depot 

Isotope:  Cdl09  Date:  02/23/94 


Filename 

Date 

XX 

Pb 

SE0075 

101093 

198.129 

68 

SE0150 

101093 

206.129 

68 

SE0225 

101093 

189.258 

71 

SE0300 

101093 

208.548 

71 

SE0375 

101093 

211.839 

65 

SE0450 

101093 

197.871 

67 

SE0525 

101093 

191.677 

65 

SE0600 

101093 

198.774 

67 

SE0675 

101093 

195.032 

68 

SE0750 

101093 

197.581 

68 

SE0900 

101093 

197.581 

66 

SE0975 

101093 

179.548 

63 

SE1050 

101093 

192.290 

65 

SE1125 

101093 

210.516 

66 

SE1200 

101093 

191.194 

65 

SE1275 

101093 

197.258 

65 

SE1350 

101093 

194.258 

68 

SE1425 

101093 

197.742 

67 

SE1500 

101093 

202.581 

69 

A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

SS0075 

SS0150 

SS0225 

SS0300 

SS0375 

SS0450 

SS0525 

SS0600 

SS0750 

SS0825 

SS0900 

SS0975 

SS1200 

SS1275 

SS1350 

SS1425 

SS1500 


by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery  Watson:  Tooele  Army  Depot 

Isotope:  Cdl09  Date:  02/23/94 


Date 

.  XX 

Pb 

101093 

209.097 

67 

101093 

196.161 

67 

101093 

194.839 

70 

101093 

206.806 

73 

101093 

192.258 

71 

101093 

198.516 

69 

101093 

206.194 

70 

101093 

209.677 

69 

101093 

186.645 

70 

101093 

200.516 

67 

101093 

199.226 

70 

101093 

194.323 

75 

101093 

191.387 

68 

101093 

190.032 

67 

101093 

184.806 

65 

101093 

180.032 

63 

101093 

165.871 

65 

ATX—  100  SAMPLE  REPORT 
by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery  Watson:  Tooele  Army  Depot 

Isotope:  Cdl09  Date:  02/23/94 


Filename- 

Date 

XX 

Pb 

TPE000 

101093 

196.065 

75 

NWRT1 

101093 

167.452 

69 

TRANS 

101093 

175.258 

66 

NNETR2 

101093 

164.452 

87 

NNETR3 

101093 

193.387 

77 

TR4 

101093 

166.000 

71 

BOMB  WASHOUT  BUILDING  -  SWMU  42 
X-RAY  FLUORESCENCE  SCREENING  RESULTS 

Strontium 


Montgomery-Watson:  Tooele  Army  Depot  File:  SRCAL 

Sr 

Sr 

Sr 

SMPL 

PCXRF 

LAB 

Fit-1 

Count 

mg/Kg 

mg/Kg  Regression  Output: 

EE300P 

27 

19.2 

NA  Constant 

-1042.76 

NE825P 

29 

26.6 

NA  StdErrofYEst 

1369.52 

NW525P 

34 

158.0 

NA  R  Squared 

0.965794 

WW600P 

35 

129.0 

1 9.3  No.  of  Observations 

8 

NN850P 

38 

965.0 

110.3  Degrees  of  Freedom 

6 

SW900P 

49 

452.0 

444.1 

NNETR3 

314 

5560.0 

8485.6  X  Coefficients)  30.34497 

NW975P 

639 

19700.0 

1 8347.7  Std  Err  of  Coef.  2.331 423 

(Fit-2)  Regression  Output: 


EE300P 

27 

19.2 

68.7  Constant 

-653.634 

NE825P 

29 

26.6 

122.2  StdErrofYEst 

335.1786 

NW525P 

34 

158.0 

256.0  R  Squared 

0.327187 

WW600P 

35 

129.0 

282.7  No.  of  Observations 

6 

NN850P 

38 

965.0 

363.0  Degrees  of  Freedom 

4 

SW900P 

49 

452.0 

657.3 

X  Coefficients)  26.75284 

Std  Err  of  Coef .  19.18179 


(Fit-3)  Regression  Output: 


EE300P 

27 

19.2 

NA  Constant 

-548.157 

NE825P 

29 

26.6 

39.4  Std  Err  of  Y  Est 

25.5096 

NW525P 

34 

158.0 

140.8  R  Squared 

0.984231 

WW600P 

35 

129.0 

161.0  No.  of  Observations 

5 

SW900P 

49 

452.0 

444.7  Degrees  of  Freedom 

3 

X  Coefficients)  20.26199 

Std  Err  of  Coef.  1.480716 


Montgomery-Watson:  Tooele  Army  Depot 

ATX-1 00  PCXRF  Calibration  for  Sr 


(spuBsnoiji) 


6>i/6uj  S!sA|buv  -IS  AjoiRioqei 


CO 

D 

X 


PCXRF  Sr  Count 


Montgomery-Watson:  Tooele  Army  Depot 

ATX-1 00  PCXRF  Calibration  for  Sr 


6»/6lu  SjsA|BUV  JS  AjojBJoqBi 


'll 

S 

CO 

Q 


Montgomery-Watson:  Tooele  Army  Depot 

ATX-1 00  PCXRF  Calibration  for  Sr 


PCXRF  Sr  Count 


Enviro-Recovery  Consultants,  Inc.  File:  MWTADSR 

ATX-1 00  Analysis  Results  for 
Montgomery-Watson:  Tooele  Army  Depot. 


Filename  Date  XX 
NN0700  100893  181.548 

NN0775  100893  183.968 

NN0850  100893  177.452 

NN0925  100893  189.000 

NN1000  100893  194.645 

NN1075  100893  197.935 

NN1150  100893  197.774 

NN1225  100893  208.194 

NN1300  100893  200.839 

NN1375  100893  221.484 

NN1450  100893  189.742 

NN1500  100893  195.323 


NW0375 

NW0450 

NW0525 

NW0600 

NW0675 

NW0750 

NW0825 

NW0900 

NW0975 

NW1050 

NW1125 

NW1200 

NW1275 

NW1350 

NW1500 


100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 


187.290 

187.677 

195.355 
168.935 

180.355 
192.161 
196.839 
205.097 
158.097 
198.452 
200.226 
217.484 

208.613 
205.226 

190.613 


Sr 

PCXRF 

Count 

63 

91 

145 

53 

59 

47 

47 

44 
41 

45 
37 

37 

84 

40 

38 

85 

58 

36 

45 

59 
400 

35 

34 

37 

35 
33 

36 

35 

41 

37 

42 

46 

38 

39 
38 
38 


Sr 

Fit-1 

mgfKg 

869 

1719 

3357 

566 

748 

383 

383 

292 

201 

323 

80 

80 

1506 

171 

110 

1537 

717 

50 

323 

748 

11095 

19 

-11 

80 

19 

-41 

50 

19 

201 

80 

232 

353 

110 

141 

110 

110 


Sr 

Fit-3 

mg/Kg 

728 

1296 

2390 

526 

647 

404 

404 

343 

283 

364 

202 

202 

1154 

262 

222 

1174 

627 

181 

364 

647 

7557 

161 

141 

202 

161 

120 

181 

161 

283 

202 

303 

384 

222 

242 

222 

222 


WW0375  100993  180.323 

WW0450  100993  197.355 

WW0525  100993  191.387 

WW0600  100993  186.839 

WW0675  100993  187.194 

WW0750  100993  190.258 

WW0825  100993  198.032 

WW0900  100993  190.065 

WW0975  100993  199.645 


Pb 

PCXRF 

Count 

74 

94 

137 

77 
94 
82 

78 
70 

77 

78 

70 

71 

80 

68 

65 

88 

78 

72 
77 
85 

233 

67 

69 

72 

69 

67 
75 

74 

79 
74 

70 
81 
65 
72 
74 

68 


01 -Apr-94 
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Enviro-Recovery  Consultants,  Inc. 

ATX-1 00  Analysis  Results  for 
Montgomery-Watson:  Tooele  Army  Depot. 


File:  MWTADSR 


Filename 

Date 

XX 

Sr 

PCXRF 

Count 

WW1050 

100993 

193.097 

35 

WW1125 

100993 

191.871 

39 

WW1200 

100993 

183.645 

37 

WW1275 

100993 

184.032 

37 

WW1350 

100993 

176.290 

37 

WW1425 

100993 

182.903 

38 

WW1500 

100993 

208.290 

40 

SW0600 

100993 

179.258 

38 

SW0675 

100993 

180.935 

37 

SW0750 

100993 

193.968 

35 

SW0825 

100993 

190.516 

36 

SW0900 

100993 

154.935 

50 

SW1275 

100993 

196.742 

34 

SW1350 

100993 

187.097 

36 

SW1425 

100993 

174.000 

34 

SW1500 

100993 

191.419 

35 

SS0075 

101093 

209.097 

39 

SS0150 

101093 

196.161 

35 

SS0225 

101093 

194.839 

36 

SS0300 

101093 

206.806 

40 

SS0375 

101093 

192.258 

36 

SS0450 

101093 

198.516 

36 

SS0525 

101093 

206.194 

34 

SS0600 

101093 

209.677 

38 

SS0750 

101093 

186.645 

35 

SS0825 

101093 

200.516 

36 

SS0900 

101093 

199.226 

36 

SS0975 

101093 

194.323 

35 

SSI 200 

101093 

191.387 

35 

SSI 275 

101093 

190.032 

39 

SSI 350 

101093 

184.806 

36 

SSI 425 

101093 

180.032 

37 

SSI  500 

101093 

165.871 

33 

SE0075 

101093 

198.129 

37 

SE0150 

101093 

206.129 

37 

Sr 

Sr 

Pb 

Fit-1 

Fit-3 

PCXRF 

mg/Kg 

mg/Kg 

Count 

19 

161 

67 

141 

242 

71 

80 

202 

70 

80 

202 

74 

80 

202 

67 

110 

222 

68 

171 

262 

67 

110 

222 

69 

80 

202 

66 

19 

161 

67 

50 

181 

71 

474 

465 

100 

-11 

141 

67 

50 

181 

67 

-11 

141 

65 

19 

161 

69 

141 

242 

67 

19 

161 

67 

50 

181 

70 

171 

262 

73 

50 

181 

71 

50 

181 

69 

-11 

141 

70 

110 

222 

69 

19 

161 

70 

50 

181 

67 

50 

181 

70 

19 

161 

75 

19 

161 

68 

141 

242 

67 

50 

181 

65 

80 

202 

63 

-41 

120 

65 

80 

202 

68 

80 

202 

68 

01 -Apr-94 


2 


Enviro-Recovery  Consultants,  Inc.  File:  MWTADSR 

ATX-1 00  Analysis  Results  for 
Montgomery-Watson:  Tooele  Army  Depot 


Filename 

Date 

XX 

SE0225 

101093 

189.258 

SE0300 

101093 

208.548 

SE0375 

101093 

211.839 

SE0450 

101093 

197.871 

SE0525 

101093 

191.677 

SE0600 

101093 

198.774 

SE0675 

101093 

195.032 

SE0750 

101093 

197.581 

SE0900 

101093 

197.581 

SE0975 

101093 

179.548 

SE1050 

101093 

192.290 

SE1125 

101093 

210.516 

SE1200 

101093 

191.194 

SE1275 

101093 

197.258 

SE1350 

101093 

194.258 

SE1425 

101093 

197.742 

SE1500 

101093 

202.581 

EE0075 

101093 

210.258 

EE0150 

101093 

206.452 

EE0225 

101093 

192.065 

EE0300 

101093 

191.387 

EE0375 

101093 

196.871 

EE0450 

101093 

206.484 

EE0525 

101093 

207.032 

EE0600 

101093 

196.355 

EE0675 

101093 

198.484 

EE0750 

101093 

203.419 

EE0845 

101093 

210.839 

EE0900 

101093 

187.548 

EE0975 

101093 

200.290 

EE1050 

101093 

202.000 

EE1125 

101093 

199.516 

EE1200 

101093 

222.871 

EE1275 

101093 

202.645 

EE1350 

101093 

191.613 

EE1425 

101093 

195.226 

EE1500 

101093 

206.290 

Sr  Sr  Sr 


PCXRF 

Fit-1 

Fit-3 

Count 

mg/Kg 

mg/Kg 

35 

19 

161 

34 

-11 

141 

36 

50 

181 

33 

-41 

120 

36 

50 

181 

31 

-102 

80 

33 

41 

120 

33 

-41 

120 

40 

171 

262 

37 

80 

202 

35 

19 

161 

33 

-41 

120 

37 

80 

202 

37 

80 

202 

34 

-11 

141 

35 

19 

161 

38 

110 

222 

39 

141 

242 

37 

80 

202 

35 

19 

161 

36 

50 

181 

36 

50 

181 

35 

19 

161 

37 

80 

202 

38 

110 

222 

38 

110 

222 

38 

110 

222 

37 

80 

202 

36 

50 

181 

34 

-11 

141 

39 

141 

242 

37 

80 

202 

36 

50 

181 

40 

171 

262 

40 

171 

262 

38 

110 

222 

41 

201 

283 

Pb 

PCXRF 

Count 


71 

71 


67 


01 -Apr-94 
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8SS888  8888383383888  3  838888888883838 


Enviro-Recovery  Consultants,  Inc.  File:  MWTADSR 

ATX-1 00  Analysis  Results  for 
Montgomery-Watson:  Tooele  Army  Depot. 


Filename 

Date 

XX 

Sr 

PCXRF 

Count 

NE0075 

100993 

165.226 

37 

NE0150 

100993 

164.065 

38 

NE0225 

100993 

169.000 

40 

NE0300 

100993 

156.581 

41 

NE0375 

100993 

162.452 

41 

NE0450 

100993 

153.613 

39 

NE0525 

100993 

170.387 

41 

NE0600 

100993 

160.226 

42 

NE0675 

100993 

161.290 

43 

NE0750 

100993 

201.258 

37 

NE0825 

100993 

210.710 

42 

NE0900 

100993 

210.516 

39 

NE0975 

100993 

210.097 

37 

NE1050 

100993 

210.161 

36 

NE1125 

100993 

187.194 

35 

NE1200 

100993 

216.645 

41 

NE1275 

100993 

198.581 

40 

NE1350 

100993 

209.677 

40 

NE1425 

100993 

200.613 

37 

NE1500 

100993 

202.903 

39 

NNETR2 

101093 

164.452 

83 

NNETR3 

101093 

193.387 

173 

NWRT1 

101093 

167.452 

54 

TPE000 

101093 

196.065 

43 

TR4 

101093  166.000 

37 

TRANS 

101093 

175.258 

35 

TP0000 

100993 

189.710 

43 

Sr 

Sr 

Pb 

Fit-1 

Fit-3 

PCXRF 

mg/Kg 

mg/Kg 

Count 

80 

202 

69 

110 

222 

66 

171 

262 

67 

201 

283 

63 

201 

283 

64 

141 

242 

62 

201 

283 

69 

232 

303 

67 

262 

323 

65 

80 

202 

72 

232 

303 

75 

141 

242 

73 

80 

202 

70 

50 

181 

70 

19 

161 

68 

201 

283 

73 

171 

262 

70 

171 

262 

71 

80 

202 

68 

141 

242 

72 

1476 

1134 

87 

4207 

2957 

77 

596 

546 

69 

262 

323 

75 

80 

202 

71 

19 

161 

66 

262 

323 

69 

01  -Apr-94 
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A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

WW600P 

NNETR3P 

NN850P 

SW900P 

NW525P 

NE825P 

NW975P 

EE300P 


by  Enviro—Recovery  Consultants,  Inc. 
for  Montgomery-Watson:  Tooele  Army  Depot 
Isotope:  Cdl09  Date:  04/01/94 


Date 

XX 

Sr 

Pb 

101193 

161.677 

35 

66 

101193 

159.806 

314 

83 

101193 

84.065 

38 

47 

101193 

131.065 

49 

96 

101193 

153.968 

34 

65 

101193 

159.161 

29 

60 

101193 

101.419 

639 

210 

101193 

163.387 

27 

64 

A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

NN0700 

NN0775 

NN0850 

NN0925 

NN1000 

NN1075 

NN1150 

NN1225 

NN1300 

NN1375 

NN1450 

NN1500 


by  Enviro-Recovery  Consultants,  Inc. 


for  Montgomery-Watson:  Tooele  Army  Depot 


Isotope: 


Date 

XX 

100893 

181.548 

100893 

183.968 

100893 

177.452 

100893 

189.000 

100893 

194.645 

100893 

197.935 

100893 

197.774 

100893 

208.194 

100893 

200.839 

100893 

221.484 

100893 

189.742 

100893 

195.323 

Cdl09  Date: 

04/01/94 

Sr 

Pb 

63 

74 

91 

94 

145 

137 

53 

77 

59 

94 

47 

82 

47 

78 

44 

70 

41 

77 

45 

78 

37 

70 

37 

71 

A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

NW0375 

NW0450 

NW0525 

NW0600 

NW0675 

NW0750 

NW0825 

NW0900 

NW0975 

NW1050 

NW1125 

NW1200 

NW1275 

NW1350 

NW1500 


by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery-Watson :  Tooele  Army  Depot 


Date 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 

100993 


Isotope:  Cdl09  Date:  04/01/94 


XX 

Sr 

Pb 

187.290 

84 

80 

187.677 

40 

68 

195.355 

38 

65 

168.935 

85 

88 

180.355 

58 

78 

192.161 

36 

72 

196.839 

45 

77 

205.097 

59 

85 

158.097 

400 

233 

198.452 

35 

67 

200.226 

34 

69 

217.484 

37 

72 

208.613 

35 

69 

205.226 

33 

67 

190.613 

36 

75 

ATX-  100  SAMPLE  REPORT 


by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery-Watson :  Tooele  Army  Depot 
Isotope:  Cdl09  Date:  04/01/94 


Filename 

Date 

XX 

Sr 

Pb 

WW0375 

100993 

180.323 

35 

74 

WW0450 

100993 

197.355 

41 

79 

WW0525 

100993 

191.387 

37 

74 

WW0600 

100993 

186.839 

42 

70 

WW0675 

100993 

187.194 

46 

81 

WW0750 

100993 

190.258 

38 

65 

WW0825 

100993 

198.032 

39 

72 

WW0900 

100993 

190.065 

38 

74 

WW0975 

100993 

199.645 

38 

68 

WW1050 

100993 

193.097 

35 

67 

WW1125 

100993 

191.871 

39 

71 

WW1200 

100993 

183.645 

37 

70 

WW1275 

100993 

184.032 

37 

74 

WW1350 

100993 

176.290 

37 

67 

WW1425 

100993 

182.903 

38 

68 

WW1500 

100993 

208.290 

40 

67 

A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

SW0600 

SW0675 

SW0750 

SW0825 

SW0900 

SW1275 

SW1350 

SW1425 

SW1500 


by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery-Watson:  Tooele  Army  Depot 


Isotope: 

Cdl09  Date: 

04/01/94 

Date 

XX 

Sr 

Pb 

100993 

179.258 

38 

69 

100993 

180.935 

37 

66 

100993 

193.968 

35 

67 

100993 

190.516 

36 

71 

100993 

154.935 

50 

100 

100993 

196.742 

34 

67 

100993 

187.097 

36 

67 

100993 

174.000 

34 

65 

100993 

191.419 

35 

69 

A  T  X  -  1  0  0 


SAMPLE 


REPORT 


Filename 

SS0075 

SS0150 

SS0225 

SS0300 

SS0375 

SS0450 

SS0525 

SS0600 

SS0750 

SS0825 

SS0900 

SS0975 

SS1200 

SS1275 

SS1350 

SS1425 

SS1500 


by  Enviro- Recovery  Consultants  t  Inc . 
for  Montgomery-Watson:  Tooele  Army  Depot 


Date 


Isotope:  Cdl09  Date:  04/01/94 
XX  Sr  Pb 


101093 

209 

101093 

196 

101093 

194 

101093 

206 

101093 

192 

101093 

198 

101093 

206 

101093 

209 

101093 

186 

101093 

200 

101093 

199 

101093 

194 

101093 

191 

101093 

190 

101093 

184 

101093 

180 

101093 

165 

097 

39 

161 

35 

839 

36 

806 

40 

258 

36 

516 

36 

194 

34 

677 

38 

645 

35 

516 

36 

226 

36 

323 

35 

387 

35 

032 

39 

806 

36 

032 

37 

871 

33 

67 

67 

70 
73 

71 

69 

70 

69 

70 

67 
70 
75 

68 
67 
65 
63 
65 


Filename 

SE0075 

SE0150 

SE0225 

SE0300 

SE0375 

SE0450 

SE0525 

SE0600 

SE0675 

SE0750 

SE0900 

SE0975 

SE1050 

SE1125 

SE1200 

SE1275 

SE1350 

SE1425 

SE1500 


atx-100  sample  report 

by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery-Watson:  Tooele  Army  Depot 
Isotope:  Cdl09  Date:  04/01/94 


Date 

XX 

Sr 

Pb 

101093 

198.129 

37 

68 

101093 

206.129 

37 

6  8 

101093 

189.258 

35 

71 

101093 

208.548 

34 

71 

101093 

211.839 

36 

65 

101093 

197.871 

33 

67 

101093 

191.677 

36 

65 

101093 

198.774 

31 

67 

101093 

195.032 

33 

68 

101093 

197.581 

33 

68 

101093 

197.581 

40 

66 

101093 

179.548 

37 

63 

101093 

192.290 

35 

65 

101093 

210.516 

33 

66 

101093 

191.194 

37 

65 

101093 

197.258 

37 

65 

101093 

194.258 

34 

68 

101093 

197.742 

35 

67 

101093 

202.581 

38 

69 

Filename 

EE0075 
EE0150 
EE0225 
EE0300 
EE0375 
EE0450 
EE0525 
EE0600 
EE0675 
EE0750 
EE0845 
EE0900 
EE0975 
EE1050 
EE1125 
EE 12 00 
EE1275 
EE1350 
EE1425 
EE 1500 


ATX-100  SAMPLE  REPORT 
by  Enviro- Recovery  Consultants ,  Inc . 
for  Montgomery-Watson :  Tooele  Army  Depot 
Isotope:  Cdl09  Date:  04/01/94 


Date 

.  XX 

Sr 

Pb 

101093 

210.258 

39 

72 

101093 

206.452 

37 

68 

101093 

192.065 

35 

66 

101093 

191.387 

36 

69 

101093 

196.871 

36 

70 

101093 

206.484 

35 

66 

101093 

207.032 

37 

67 

101093 

196.355 

38 

67 

101093 

198.484 

38 

66 

101093 

203.419 

38 

67 

101093 

210.839 

37 

68 

101093 

187.548 

36 

69 

101093 

200.290 

34 

63 

101093 

202.000 

39 

69 

101093 

199.516 

37 

69 

101093 

222.871 

36 

68 

101093 

202.645 

40 

69 

101093 

191.613 

40 

70 

101093 

195.226 

38 

65 

101093 

206.290 

41 

67 

A  T  X  -  1  0  0 
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REPORT 


by  Enviro-Recovery  Consultants,  Inc. 
for  Montgomery-Watson:  Tooele  Army  Depot 
Isotope:  Cdl09  Date:  04/01/94 


Filename 

Date 

XX 

Sr 

Pb 

NE0075 

100993 

165.226 

37 

69 

NE0150 

100993 

164.065 

38 

66 

NE0225 

100993 

169.000 

40 

67 

NE0300 

100993 

156.581 

41 

63 

NE0375 

100993 

162.452 

41 

64 

NE0450 

100993 

153.613 

39 

62 

NE0525 

100993 

170.387 

41 

69 

NE0600 

100993 

160.226 

42 

67 

NE0675 

100993 

161.290 

43 

65 

NE0750 

100993 

201.258 

37 

72 

NE  0825 

100993 

210.710 

42 

75 

NE0900 

100993 

210.516 

39 

73 

NE  0975 

100993 

210.097 

37 

70 

NE  1050 

100993 

210.161 

36 

70 

NE  1125 

100993 

187 . 194 

35 

68 

NE 1200 

100993 

216.645 

41 

73 

NE1275 

100993 

198.581 

40 

70 

NE 1350 

100993 

209 . 677 

40 

71 

NE 1425 

100993 

200.613 

37 

68 

NE1500 

100993 

202.903 

39 

72 
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Filename 


NNETR2 

NNETR3 

NWRT1 

TPE000 

TR4 

TRANS 

TP0000 


APPENDIX  H 


AIR  SAMPLING  AND  METEOROLOGICAL  MONITORING 
METHODOLOGY  AND  DATA 


H.l  INTRODUCTION 

H.  1.0.1.  Presented  in  this  appendix  is  the  final  report  prepared  by  North  American 
Weather  Consultants  (NAWC)  summarizing  the  air  sampling  and  meteorological 
monitoring  activities  at  the  Bomb  Washout  Building  (SWMU  42)  during  October- 
December  1993.  Air  monitoring  was  conducted  from  four  locations  at  this  SWMU  to 
assess  the  potential  for  airborne  releases  of  contaminants  from  local  soils.  Because  metals 
are  the  primary  contaminants  of  concern  at  this  site,  the  monitoring  program  measured 
airborne  particulate  metals. 

H.  1.0.2.  This  report  consists  of  an  introduction,  site  description,  summary  descriptions  of 
the  equipment  and  methodology  used  to  collect  the  total  suspended  particulates  (TSP)  filter 
samples,  TSP  results,  and  a  description  of  the  concurrent  meteorological  monitoring  at 
SWMU  42.  Appended  to  the  report  are  detailed  descriptions  of  the  procedure  and 
equipment  used,  and  laboratory  analytical  results. 

H.l.0.3.  The  following  paragraphs  summarize  the  air  monitoring  program. 

H.2  AIR  SAMPLING  AND  METEOROLOGICAL  MONITORING 

H.2.0.1.  The  air  monitoring  program  used  five  "hi-vol"  total  suspended  particulate  (TSP) 
samplers.  Two  composite  samples  were  collected  from  each  of  four  sampling  locations 
(one  location  employed  two  samplers)  during  the  period  from  October  8  through  December 
7,  1993,  for  a  total  of  eight  samples.  These  samples  were  submitted  to  the  analytical 
laboratory  for  TAL  metals.  Meteorological  measurements  were  taken  over  the  duration  of 
the  sampling  program  using  a  temporary  meteorological  tower,  and  these  results  were  used 
in  interpreting  the  results  of  the  air  sampling  program,  as  discussed  in  USEPA  (1989).  The 
following  section  describes  the  air  monitoring  and  meteorological  data  collection  that  was 
used  at  SWMU  42.  A  complete  description  of  techniques  used  for  TSP  sampling  and  filter 
preparation  and  handling  is  included  in  the  NAWC  report. 
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H.2.0.2.  Three  of  the  sampling  installations  consisted  of  a  TSP  "high-vol"  sampler 
mounted  on  a  platform  with  an  inlet  height  of  about  3  meters  above  ground  level.  A  fourth 
location  had  two  of  these  samplers;  the  samples  for  the  two  were  composited  and  treated  as 
one.  "Hi-vol"  samplers  capture  particulates  on  a  filter  and  can  collect  a  2,000  cubic  meter 
air  sample  in  24  hours.  The  samplers  ran  on  a  standard  EPA  schedule  (EPA  40  CFR  Part 
258,  Appendix  C)  of  one  24-hour  sample  every  sixth  day  for  a  total  period  of  two  months. 
Four  samples  were  collected  from  each  sampler  each  month.  A  NAWC  technician  loaded  a 
filter  onto  each  sampler,  set  the  timer  to  start  the  sampling  at  noon  of  the  sampling  day,  and 
retrieved  the  filters  after  the  collection  was  complete.  The  technician  also  "exposed"  two 
blank  filters  to  use  as  quality  control  samples  in  evaluating  the  representativeness  of  the  air 
samples.  NAWC  calculated  the  total  mass  loadings  and  the  resultant  TSP  concentrations 
for  each  filter  including  the  blanks.  Filters  collected  each  month  at  each  site  were 
composited  by  digestion  at  DataChem  Laboratory  into  a  single  metals  sample  per  site  per 
month.  Samples  were  analyzed  for  TAL  metals. 

H.2.0.3.  NAWC  installed  and  operated  a  meteorological  tower  for  the  duration  of  the  air 
quality  sampling.  Measurements  were  made  continuously  for  wind  speed,  direction,  and 
temperature;  these  data  were  reported  as  hourly  averages  for  the  entire  monitoring  period. 
The  meteorological  tower  consisted  of  a  guyed  5-meter  tower,  mounted  on  an  anchored 
tower  base.  Data  was  continuously  logged  using  a  data  logger  and  downloaded  weekly  to  a 
laptop  computer. 
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1.0  INTRODUCTION 

North  American  Weather  Consultants  (NAWQ,  a  subsidiary  of  TRC 
Environmental  Corporation,  was  retained  by  Montgomery  Watson  to  conduct  Total 
Suspended  Particulate  (TSP)  and  meteorological  monitoring  at  Solid  Waste  Management 
Unit  42  (SWMU42)  at  the  Tooele  Army  Depot,  North  Area  (TEAD-N)  for  a  two  month 
period  during  the  autumn  of  1993.  The  objective  of  this  sampling  was  to  collect  data  that 
are  used  to  support  an  evaluation  of  potential  airborne  contaminant  transport  and  health 
risks  due  to  elevated  metals  in  surface  soils  in  the  area. 
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2.0  SITE  DESCRIPTION 


Tooele  Army  Depot  North  Area  is  located  approximately  35  miles  southwest  of 
Salt  Lake  City,  Utah.  TEAD-N  encompasses  24,732  acres  in  the  Tooele  Valley  in 
Tooele  County,  Utah.  TEAD-N  is  bounded  to  the  south  by  the  Stockton  Bar  and  South 
Mountain,  to  the  west  by  the  Stansbury  Mountains,  to  the  east  by  the  Oquirrh  Mountains, 
and  to  the  north  by  Grantsville  and  the  Great  Salt  Lake. 

Tooele,  Utah  is  located  in  a  semi-arid  region  with  precipitation  averaging 
approximately  16  inches  a  year.  The  wettest  months  are  in  the  Spring  (March  and 
April).  The  Great  Salt  Lake  located  north  of  Tooele  enhances  precipitation  during  the 
winter  months  due  to  "lake  effect".  Lake  effect  occurs  when  cold  air  out  of  the  north 
crosses  a  large  portion  of  the  lake.  The  moisture  condenses  on  the  lee  or  downwind  side 
of  the  lake  increasing  precipitation. 

The  wind  patterns  at  Tooele  are  influenced  by  north-south  oriented  mountain 
ranges  to  the  east  and  west  which  causes  a  large  percentage  of  the  winds  to  be  north  and 
south.  The  prevailing  winds  during  the  early  morning  hours  or  prior  to  a  frontal  system 
are  generally  out  of  the  south  and  southwest.  In  the  afternoon,  the  prevailing  wind  is  out 
of  the  north. 

Average  temperatures  for  the  area  range  from  29°F  in  January  to  75 °F  in  August. 
Temperature  extremes  for  the  area  have  been  recorded  with  summertime  temperatures 
exceeding  100°F  and  wintertime  temperatures  failing  below  zero. 


3.0  TOTAL  SUSPENDED  PARTICULATE  MONITORING 


Total  Suspended  Particulate  (TSP)  monitoring  was  conducted  from  October  8, 
1993,  through  December  6,  1993  at  TEAD-N.  TSP  samples  were  collected  at  four  sites 
for  24-hour  periods  every  sixth  day  during  each  of  two  sampling  months.  The  first 
month  of  sampling,  referred  to  as  Round  1  in  this  report,  was  conducted  from  October 
8  through  November  3,  1993.  The  second  month  of  sampling,  referred  to  as  Round  2 
was  conducted  from  November  8  through  December  6,  1993.  From  the  TSP  samples 
collected,  TSP  concentrations  were  determined  for  each  sampling  run;  metal 
concentrations  were  determined  per  site,  per  month. 

3.1  Air  Quality  Site  Selection  and  Equipment  Installation 

During  the  last  week  of  September,  1993,  NAWC,  accompanied  by  Montgomery 
Watson  personnel  visited  the  TEAD-N  and  selected  sites  for  TSP  monitoring.  These 
sites  were  selected  in  accordance  to  EPA  probe  siting  criteria  as  outlined  in  40  CFR  Part 
58,  Appendix  E.  TSP  monitoring  equipment  was  installed  on  October  5,  1993  at  all 
sites.  Figure  3.1  presents  the  locations  of  the  monitoring  sites. 

3.2  TSP  Sampling  Procedures 

TSP  sampling  was  conducted  in  accordance  with  40  CFR  Part  50,  Appendix  B. 
The  TSP  samplers  used  for  this  study  were  manufactured  by  General  Metal  Works. 
Each  sampler  was  equipped  with  an  electronic  flow  controller,  mechanical  timer  or  an 
elapsed  timer  and  a  Dickson  recorder.  The  flow  controller  was  maintained  at  a  flow  rate 
between  39  and  60  cubic  feet  per  minute  (CFM)  (1. 1-1.7  m3/min).  A  timer  was  used 
to  start  and  stop  the  samplers.  Samples  were  collected  every  sixth  day  for  approximately 
24-hours,  from  noon  to  noon  instead  of  the  normal  midnight  to  midnight  due  to  light  and 
site  access  constraints. 
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Each  TSP  sampler  was  maintained  and  calibrated  prior  to  deployment  to  the  field. 
The  maintenance  performed  included  cleaning  the  motor  housing,  leak  testing,  cartridge 
pen  replacement  and/or  inspection,  replacement  of  motor  gasket  brushes,  and  replacement 
of  malfunctioning  parts.  TSP  sampler  calibration  procedures,  and  equipment  and  orifice 
calibrations  are  presented  in  Appendix  A. 

Each  TSP  sampler  was  mounted  on  a  wooden  platform  to  an  inlet  height  of 
approximately  three  meters  above  ground  level.  ONAN  generators,  fueled  by  unleaded 
gasoline,  were  used  to  power  the  samplers.  At  each  sampling  site,  the  generator  was 
placed  at  a  sufficient  distance  (approximately  100  feet)  away  from  the  sampler  so  that  the 
generator’s  exhaust  would  not  affect  the  particulate  air  samples.  The  generators  were 
partially  enclosed  in  a  wooden  shelter  to  protect  them  from  the  weather  and  to  deter 
theft.  The  generators  were  also  grounded  for  safety  purposes. 

Site  visits  were  performed  bi-weekly  by  a  NAWC  field  technician  to  service  the 
samplers  and  generators,  download  meteorological  data,  remove  exposed  filters  after 
sampling,  and  replace  the  sampler  filters  prior  to  the  next  sampling  event. 

3.3  Flow  Check  and  Calibration  Validation  of  TSP  Samplers 

On  November  11,  1993,  a  validation  of  the  TSP  samplers  flow  rates  was 
performed.  The  results  of  the  flow  checks  indicated  that  the  samplers  were  functioning 
properly  and  were  found  to  be  within  EPA  specified  guidelines.  A  subsequent  one-point 
flow  check,  performed  prior  and  after  each  sampling  run,  indicated  that  the  mass  flow 
controller  on  sampler  TSP-5,  at  Site  #2,  was  malfunctioning  and  that  the  flow  rate  was 
out  of  the  range  specified  by  40  CFR  50,  Appendix  B.  The  mass  flow  controller  was 
replaced  on  sampler  TSP-5  on  November  24,  1993,  and  the  flow  was  reset.  The  results 
of  these  flow  checks  and  field  QC  flow-check  procedures  are  presented  in  Appendix  B. 


3-3 


3.4  TSP  Sampler  Audit 


At  the  end  of  the  sampling  program,  a  performance  audit  of  the  TSP  samplers 
was  conducted.  The  performance  audit  consisted  of  the  determination  of  the  accuracy 
of  the  measurement  systems  by  a  person  who  was  not  involved  with  the  sampling  study. 
The  performance  audit  was  conducted  in  accordance  with  the  specifications  of  the  U.S. 
EPA,  as  described  in  the  Quality  Assurance  Handbook  for  Air  Pollution  Measurement 
Systems.  Volume  II:  Ambient  Air  Specific  Methods.  1989.  The  results  of  the 
performance  audit  showed  that  all  equipment  was  in  good  condition  and  that  all 
equipment  yielded  acceptable  tolerances  that  met  manufacturers  and  EPA  approved 
quality  assurance  guidelines.  Appendix  C  contains  the  TSP  performance  audit  results. 

3.5  Sample  Handling  and  Custody  Requirements 

Gelman  glass  fiber  hi-vol  filters,  with  a  collection  efficiency  of  greater  than  or 
equal  to  99  percent  were  used  for  this  study.  Each  filter  was  prepared,  tared  and  final 
weighed  in  accordance  with  40  CFR  50  Appendix  B.  Appendix  D  of  this  report  contains 
the  NAWC  filter  laboratory  standard  operating  procedures  used  in  the  selection, 
preparation,  and  weighing  of  glass  fiber  filters  for  high  volume  sampling,  and  in  net 
mass  and  TSP  concentration  determination.  Tare  and  final  weight  filter  results  are  also 
included  in  Appendix  D. 

After  the  initial  weighing,  the  tared  filters  were  placed  in  a  glassine  insert  placed 
in  a  manila  folder.  The  manila  folder  was  identified  with  the  filter  number.  The  filter 
and  corresponding  manila  folder  were  inserted  in  a  zip-closure  plastic  bag.  The  plastic 
bag  was  also  identified  with  the  same  number  as  the  filter  and  manila  folder. 
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A  sampling  packet,  consisting  of  a  yellow  envelope  imprinted  with  a 
Data/Summary  Calculation  Sheet  was  generated  by  the  NAWC  filter  laboratory.  The 
contents  of  the  sampling  packet  were  as  follows: 

•  zip  closure  bag  containing  manila  folder  and  filter, 

•  chain-of-custody  form, 

•  Data/Summary  Calculation  sheet,  and 

•  Dickson  chart. 

The  chain-of-custody  (COC)  form  was  initiated  by  the  laboratory  personnel  after 
a  filter’s  tare  weight  had  been  determined.  The  COC  was  relinquished  when  samples 
were  needed  by  the  field  technician  or  when  samples  were  sent  to  an  analytical  laboratory 
for  metals  analysis. 

After  final  weights  and  TSP  concentrations  were  determined,  the  filters  were 
packaged  and  sent  to  DataChem  Laboratories  for  metals  analysis.  Copies  of  the  COC 
forms  are  presented  in  Appendix  E. 

3.6  TSP  Sample  Blanks 

Blank  filters  were  collected  at  each  sampling  site  in  the  middle  and  at  the  end  of 
the  sampling  program.  To  collect  a  blank,  the  filter  was  installed  on  the  sampler  and 
removed  24-hours  later.  No  air  was  drawn  through  the  filters  used  as  blanks. 
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4.0  TSP  CONCENTRATION  RESULTS 


Contained  in  Table  4-1  are  the  TSP  concentration  results  for  the  sampling 
program.  The  data  were  corrected  to  EPA  standard  conditions  (25  °C  and  760  mm  Hg) 
using  the  mean  temperature  obtained  from  Site  #3,  where  meteorological  measurements 
were  being  collected,  for  the  sampling  period.  The  barometric  pressure  used  was  derived 
from  the  elevation  of  the  site. 

The  results  of  the  sampling  showed  that  all  TSP  concentrations  were  below  the 
24-hour  TSP  National  Ambient  Air  Quality  Standard  (NAAQS)  which  is  260  /tg/m3.  The 
highest  concentrations  observed  occurred  during  the  sampling  run  of  November  2nd 
through  3rd,  where  the  concentration  measured  was  at  Site  #2,  at  145.3  /xg/m3. 

Data  recovery  for  all  sites  was  100  percent  for  each  round  of  sampling  except  for 
Site  #1  during  Round  2.  The  sampler  at  Site  #1  did  not  run  on  November  20,  1993,  due 
to  a  generator  malfunction.  In  addition,  samples  collected  at  Sites  1,  2,  and  4  on 
October  15,  1993,  ran  short  of  the  normal  24-hour  sampling  time.  Each  sample  ran  on 
average  14  hours  or  approximately  60  percent  of  the  normal  sampling  time.  No 
explanation  was  found  to  explain  the  short  run  time  as  all  equipment  was  functioning 
properly  when  checked  after  the  run.  The  sampler  at  Site  #1  ran  short  (approximately 
21  hours)  of  the  normal  24-hour  run  time  on  November  27,  1993,  due  to  a  motor 
malfunction.  The  motor  was  replaced  after  the  run.  The  sampler  at  Site  #1  continued 
to  run  short  for  the  next  two  sampling  runs  due  to  a  faulty  timer.  Since  the  samplers 
mentioned  previously  ran  short  of  the  24-hour  normal  sampling  time,  the  TSP 
concentrations  shown  in  Table  4-1  for  these  samplers  may  be  less  than  if  they  ran  for  24- 
hours.  EPA  guidance  suggests  that  samples  which  run  less  than  23  or  greater  than  25 
hours  should  be  at  a  minimum  flagged. 

Appendix  F  contains  the  field  Data  Summary/Calculation  for  mass  flow  controlled 
(MFC)  Samplers. 
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TSP  Sampling  Information  and  Concentration  Results  for  Sampling  Conducted  at  the  Tooele  Army  Depot 


TSP  Sampling  Information  and  Concentration  Results  for  Sampling  Conducted  at  the  Tooele  Army  Depot 
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5.0  METALS  ANALYSES 


After  the  final  weights  for  each  filter  had  been  determined  and  the  TSP 
concentrations  calculated,  the  filters,  including  blanks  were  sent  to  DataChem 
Laboratories  for  analysis  of  metals  according  to  U.S.  EPA  SW-846  methods  6010  and 
7471 .  The  filters  collected  at  each  site  were  composited  each  month  to  result  in  a  single 
metals  analysis  per  site,  per  month.  The  composite  metals  concentrations  found  in  the 
ambient  air  at  Sites  1  through  4  for  sampling  rounds  1  and  2  are  found  in  Tables  5-1  and 
5-2,  respectively.  Appendix  G  contains  the  metals  analyses  results  from  DataChem 
Laboratories. 

As  can  be  seen  from  the  results  of  sampling  Round  1,  most  metals  appeared  in 
concentrations  greater  than  the  level  of  detection  (LOD)  with  the  exceptions  of  antimony, 
beryllium,  nickel,  silver,  thallium,  and  vanadium.  Mercury  was  only  detected  at  Site  4. 
During  sampling  Round  2,  on  average,  metals  concentrations  detected  were  slightly  less 
than  those  found  during  Round  1.  Cobalt  and  silver,  which  were  not  detected  at  any 
sites  during  Round  1,  were  found  at  Sites  1  through  3  and  Sites  1  through  4, 
respectively,  during  Round  2.  The  LOD  and  blank  concentrations  were  calculated  using 
an  average  air  volume  of  10,000  cubic  meters. 


Table  5-1 


Results  of  Composite  Metals  Analysis 
Sampling  Round  1 
October  8  -  November  3,  1993 


Analyte 

Site  1 
Otg/m3) 

Site  2 

Otg/m3) 

Site  3 

(jigfm3) 

-site*  ;.i:- 

(Mg/m3) 

Blank 

Og/m3) 

Level  of 
Detection 
Otg/m3) 

Aluminum 

1.40 

1.50 

1.10 

1.30 

0.53 

0.005 

Antimony 

ND 

ND 

ND 

ND 

ND 

0.005 

Arsenic 

0.012 

0.018 

0.015 

0.018 

0.0052 

0.0003 

Barium 

1.90 

1.40 

1.30 

1.60 

0.25 

0.0003 

Beryllium 

ND 

ND 

ND 

ND 

ND 

0.0003 

Cadmium 

0.00035 

0.00044 

0.00030 

0.00033 

0.00013 

0.00003 

Chromium 

0.0058 

0.0079 

0.0055 

0.0065 

0.0038 

0.0008 

Cobalt 

ND 

ND 

ND 

ND 

ND 

0.0006 

Copper 

0.17 

0.21 

0.13 

0.15 

0.042 

0.0008 

Iron 

0.37 

0.84 

0.52 

0.57 

0.40 

0.002 

Lead 

0.02 

0.077 

0.031 

0.031 

0.013 

0.0001 

Manganese 

0.01 

0.023 

0.015 

0.015 

0.011 

0.0004 

Mercury 

ND 

ND 

ND 

0.00007 

ND 

0.00006 

Nickel 

ND 

0.003 

ND 

ND 

ND 

0.003 

Selenium 

0.0036 

0.0041 

0.0035 

0.0045 

0.0007 

0.0002 

Silver 

ND 

0.0006 

ND 

ND 

ND 

0.0005 

Thallium 

ND 

ND 

ND 

ND 

ND 

0.0004 

Vanadium 

ND 

ND 

ND 

ND 

ND 

0.002 

Zinc 

1.60 

1.20 

1.10 

1.40 

0.27 

0.0006 
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Table  5-2 


Results  of  Composite  Metals  Analysis 
Sampling  Round  2 
November  8  -  December  7,  1993 


Analyte 

Site  1 
(Mg/m3) 

Site  2 
(Mg/®3) 

Site  3 

(Mg/m3) 

Site  4 

(Mg/m3) 

Blank 

(Mg/®3) 

Level  of 
Detection 
(Mg/m3) 

Aluminum 

0.60 

0.48 

0.42 

0.43 

0.15 

0.005 

Antimony 

ND 

ND 

ND 

ND 

ND 

0.005 

Arsenic 

0.012 

0.026 

0.019 

0.028 

0.00073 

0.0003 

Barium 

0.31 

0.18 

0.28 

0.16 

0.0026 

0.0003 

Beryllium 

ND 

ND 

ND 

ND 

ND 

0.0003 

Cadmium 

0.00037 

0.00044 

0.00027 

0.00038 

0.00009 

0.00003 

Chromium 

0.0058 

0.0046 

0.0034 

0.0033 

0.0020 

0.0008 

Cobalt 

0.0010 

0.00067 

0.0012 

ND 

ND 

0.0006 

Copper 

0.15 

0.19 

0.08 

0.13 

0.0035 

0.0008 

Iron 

0.50 

0.49 

0.40 

0.45 

0.029 

0.002 

Lead 

0.024 

0.044 

0.032 

0.034 

0.0014 

0.0001 

Manganese 

0.013 

0.014 

0.012 

0.012 

0.00097 

0.0004 

Mercury 

ND 

ND 

ND 

ND 

ND 

0.00006 

Nickel 

ND 

ND 

ND 

ND 

ND 

0.003 

Selenium 

0.0059 

0.010 

0.0074 

0.011 

0.00025 

0.0002 

Silver 

0.0010 

0.00088 

0.00074 

0.0009 

ND 

0.0005 

Thallium 

ND 

ND 

ND 

ND 

ND 

0.0004 

Vanadium 

ND 

ND 

ND 

ND 

ND 

0.002 

Zinc 

0.29 

0.17 

0.27 

0.16 

0.0049 

0.0006 
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6.0  METEOROLOGICAL  MONITORING 

Meteorological  monitoring  was  conducted  continuously  at  Site  #3  from  October 
8,  1993  through  December  6,  1993.  The  meteorological  monitoring  site  was  selected  in 
accordance  with  the  Quality  Assurance  Handbook  for  Air  Pollution  Measurement 
Systems.  Volume  IV:  Meteorological  Instruments. 

The  meteorological  parameters  measured  continuously  at  Site  #3  included  wind 
speed,  wind  direction,  sigma  theta  (standard  deviation  of  the  horizontal  wind  direction), 
and  temperature.  The  meteorological  equipment  consisted  of  a  R.M.  Young  Coastal 
Climate  WeatherPak  which  was  calibrated  in  the  NAWC  instrument  laboratory  prior  to 
deployment  to  the  field.  The  WeatherPak  was  aligned  to  true  north.  Appendix  H 
contains  the  WeatherPak  calibration  data.  The  WeatherPak  was  mounted  at  three  meters 
onto  a  steel  mast.  The  mast  was  mounted  to  a  base  that  was  firmly  anchored  to  the 
ground.  The  mast  was  also  guyed  for  stability. 

Data  were  collected  by  means  of  a  Coastal  Climate  WeatherPak  datalogger.  Data 
were  stored  to  the  datalogger  every  five  seconds.  From  the  five-second  data,  five  minute 
averages  for  each  parameter  were  determined.  From  the  five-minute  averages,  hourly 
averages  were  obtained  and  are  presented  in  Appendix  I. 

6.1  Meteorological  Monitoring  Results 

This  section  of  the  report  summarizes  the  data  results  and  the  data  recovery  for 
the  two  month  monitoring  period. 
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6.1.1  Wind  Speed  and  Horizontal  Wind  Direction 


Figure  6.1  provides  a  diagram  of  the  joint  frequency  distribution  of  occurrence 
(wind  rose)  of  wind  speed  and  wind  direction.  Wind  data  recovery  was  99.5  percent  for 
the  two  month  monitoring  period. 

The  most  frequent  (and  predominant)  winds  were  from  the  south,  with  the  second 
most  frequent  being  from  the  south-southwest.  Winds  from  the  west  were  almost  non¬ 
existent.  Reported  wind  directions  represent  the  directions  from  which  the  wind  is 
blowing. 

Wind  speed  records  show  that  0.46  percent  of  the  winds  were  calm.  The  majority 
of  the  lightest  winds  (1-3  m/s)  were  from  the  southeast.  Stronger  winds  (4-6  m/s)  are 
from  the  southwest. 

6.1.2  Temperature 

The  mean,  maximum,  and  minimum  temperatures  for  each  day  of  the  two  month 
monitoring  period  are  presented  in  Table  6-1.  The  days  in  which  TSP  sampling  was 
conducted  are  indicated  in  the  comment  column  of  the  table.  The  mean,  maximum,  and 
minimum  temperatures  are  based  on  24  hourly  averages. 

The  mean  temperature  during  October  5  -  October  31,  1993,  at  TEAD-N  was 
8.4°C  (47°F).  The  mean  temperature  for  the  month  of  November  and  the  first  week  of 
December  are  0.3°C  (32.5°F)  and  -0.66°C  (30.8°F),  respectively.  Temperature  data 
recovery  was  99.5  percent  for  the  monitoring  period. 
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Figure  6.1  Frequency  Distribution  of  Wind  Speed  and  Direction 
from  October  8  -  December  6,  1993 
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Table  6-1 


Temperature  and  Precipitation  Data  for  Monitoring  Period 


Year, 

Month, 

Day 

Mean 

Temp. 

(°Q 

Max.  : 
Temp. 
CQ 

931005 

20.8 

27.1 

931006 

15.1 

18.1 

931007 

10.5 

14.2 

931008 

m 

9.2 

931009 

ma 

11.3 

931010 

8.3 

16.3 

931011 

11 

16.4 

931012 

10.7 

14 

931013 

9.5 

13.7 

931014 

10.2 

14.6 

931015 

8.9 

11.6 

931016 

8.1 

10.8 

931017 

6.7 

8.7 

931018 

7.7 

11.4 

931019 

7 

12.8 

931020 

ra 

12.3 

931021 

7 

13 

931022 

9.8 

15.4 

931023 

9.3 

16.5 

931024 

10.1 

16.6 

931025 

8.9 

13.7 

931026 

■S3 

10 

Min. 

Temp. 

(°C) 


Precip. 

(in) 


COMMENTS 


0.19 


1.53 


0.02  Sample  10/08  -  10/09 


Sample  10/15  -  10/16 


Sample  10/21  -  10/22 


6-4 


Table  6-1 
(continued) 

Temperature  and  Precipitation  Data  for  Monitoring  Period 
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Table  6-1 
(continued) 

Temperature  and  Precipitation  Data  for  Monitoring  Period 


Mean 

Temp. 

TO 


Year, 

Month, 

Day 


931118 


931119 


931120 


931121 


931122 


931123 


931124 


931125 


931126 


931127 


931128 


931129 


931130 


931201 


931202 


931203 


931204 


931205 


931206 


931207  -2.2 


Max. 

Temp 

TO 


Min. 

Temp. 

TO 


Precip. 

m 


COMMENTS 


6.1.3  Precipitation 


Precipitation  data  were  not  collected  at  the  TEAD-N  during  the  monitoring 
period.  Temperature  data  were  obtained  from  the  National  Weather  Service  for  Salt 
Lake  City  and  are  presented  in  Table  6-1.  While  the  actual  precipitation  amounts 
probably  differ  at  TEAD-N  then  those  collected  at  Salt  Lake  City,  the  precipitation 
amounts  give  a  general  indication  of  weather  conditions  in  the  region. 


In  general,  the  majority  of  precipitation  fell  during  or  prior  to  the  first  two 
sampling  periods  (October  8  and  15, 1993).  A  slight  amount  of  precipitation  might  have 
fallen  during  the  December  2,  1993,  sampling  run.  If  precipitation  fell  during  these 
runs,  TSP  concentrations  may  be  less  than  if  the  TSP  sampling  was  conducted  on  a  dry 
day. 


6.2  Meteorological  Equipment  Audit 

At  the  end  of  the  sampling  program,  a  performance  audit  was  conducted  on  the 
meteorological  sensors.  The  performance  audit  consisted  of  the  determination  of  the 
accuracy  of  the  measurement  systems  by  a  person  who  was  not  involved  with  the 
sampling  study.  The  performance  audit  was  conducted  in  accordance  with  the 
specification  of  the  U.S  EPA,  as  described  in  the  Quality  Assurance  Handbook  for  Ajr 
Pollution  Measurement  Systems.  Volume  IV:  Meteorological  Measurements.  The  results 
of  the  performance  audit  showed  that  all  equipment  was  in  good  condition  and  that  all 
equipment  yielded  acceptable  tolerances  that  met  manufacturers  and  EPA-approved 
quality  assurance  guidelines.  Appendix  J  contains  the  meteorological  sensor  performance 
audit  results. 
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APPENDIX  A 


TSP  Sampler  Calibration  Procedures  and 
TSP  and  Orifice  Calibration  Data 


Standard  Operating  Procedure 


BASIC  CALIBRATION  PROCEDURE 
FOR  A  MASS-FLOW-CONTROLLED  (MFC)  SAMPLER 
USING  AN  ORIFICE  TRANSFER  STANDARD 


The  MFC  sampler  calibration  procedure  presented  in  this  subsection  relates  known  flow 
rates  to  the  pressure  in  the  exit  orifice  plenum.  The  known  flow  rates  are  determined  by  an 
orifice  transfer  standard  that  has  been  certified  according  to  the  procedure  presented  in  40  CFR 
50.  Appendix  B.  The  exit  orifice  plenum  is  the  area  within  the  motor  housing  (below  the  motor 
unit)  that  contains  the  air  flow  just  before  it  is  exhausted  to  the  atmosphere  through  the  exit 
orifice.  It  is  recommended  that  this  exit  orifice  plenum  pressure  be  measured  with  a  25-cm  (10- 
in.)  water  or  oil  manometer.  It  is  further  recommended  that  each  sampler  should  have  its  own 
dedicated  manometer,  which  can  be  conveniently  mounted  to  the  side  of  the  sampler  housing. 
Other  types  of  pressure  measurement  devices  may  be  used  provided  they  have  comparable 
accuracy.  However,  the  4-in.  continuous  pressure  (flow)  recorders  of  the  type  often  supplied 
with  HV  TSP  samplers  are  generally  not  sufficiently  accurate  and  are  not  recpmmended  for 
quantitative  sampler  pressure  or  flow  measurements.  These  flow  recorders  should  be  used  only 
for  nonquantitative  determination  that  the  flow  was  approximately  constant  and  uninterrupted 
over  the  sample  period.  The  flow  recorder  may  be  connected  in  parallel  with  the  manometer 
or  other  pressure  measuring  device,  using  a  tee  or  "Y"  tubing  connection. 

For  this  MFC  calibration  procedure,  the  following  conditions  are  assumed: 

•  The  HV  TSP  sampler  is  equipped  with  a  mass  flow  controller  to  control  its 
sample  flow  rate. 

•  The  sampler  flow  rate  is  measured  by  measuring  the  exit  orifice  plenum  pressure, 
using  a  water  or  oil  manometer. 

•  The  sampler  is  designed  to  operate  at  an  actual  volumetric  flow  rate  of  1.1  to  1.7 
m3/min.  (39-60  ft.3/min.). 

•  The  transfer  standard  for  the  flow-rate  calibration  is  an  orifice  device  equipped 
with  either  a  series  of  resistance  plates  or  an  integral  variable- resistance  valve. 
The  pressure  drop  across  the  orifice  is  measured  by  an  associated  water  or  oil 
manometer. 

•  The  sampler  will  be  calibrated  in  actual  volumetric  flow-rate  units  (Qa),  and  the 
orifice  transfer  standard  is  also  calibrated  in  Qa. 
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Standard  Operating  Procedure 
Calibration  Equipment 

1.  Orifice  transfer  standard  with  calibration  traceable  to  NIST. 

2.  An  associated  water  or  oil  manometer,  with  a  0  to  400  mm  (0  to  16  in.)  range 
and  a  minimum  scale  division  of  1  mm  (0.1  in.). 

3.  A  water  or  oil  manometer,  with  a  0  to  200  mm  (0  to  8  in.)  range  and  a  minimum 
scale  division  of  1  mm  (0.1  in.)  for  measurement  of  the  sampler  exit  orifice 
plenum  pressure.  This  manometer  should  be  associated  with  the  sampler. 

Note:  Manometers  used  for  field  calibration  may  be  subject  to  damage  or 
malfunction  and  should  thus  be  checked  frequently. 

4.  Thermometer,  capable  of  accurately  measuring  temperature  over  the  range  of  0 
to  50°C  (273  to  323  K)  to  the  nearest  ±1°C  at  least  annually. 

5.  A  portable  aneroid  barometer  (e.g.,  a  climber’s  or  engineer  s  altimeter)  capable 
of  accurately  measuring  ambient  barometric  pressure  over  the  range  of  500  to  800 
mm  Hg  (66  to  106  kPa)  to  the  nearest  mm  Hg  and  referenced  within  ±5  mm  Hg 
of  a  barometer  of  known  accuracy  at  least  annually. 

6.  Miscellaneous  hand  tools,  calibration  data  sheets  or  station  log  book,  and  51 -mm 
(2-in.)  duct  tape. 

Multi-point  Flow-Rate  Calibration  Procedure  -  MFC  Sampler 

Caution:  Do  not  attempt  to  calibrate  the  MFC  sampler  under  windy  conditions.  Short¬ 
term  wind  velocity  fluctuations  will  produce  variable  pressure  readings  by  the  orifice  transfer 
standard’s  manometer.  The  calibration  will  be  less  precise  because  of  the  pressure  variations. 

1.  Set  up  the  calibration  system  as  recommended  by  the  manufacturer.  MFC 
samplers  are  calibrated  without  a  filter  or  filter  cassette  installed. 

2.  Disconnect  the  motor  from  the  flow  controller  and  plug  it  directly  into  a  stable 
line  voltage  source  (i.e.,  the  sampler’s  on-off  timer,  if  so  equipped,  or  other 
source  of  the  line  voltage). 

3.  Install  the  orifice  transfer  standard  and  its  adapter  faceplate  on  the  sampler. 
Check  all  gaskets  and  replace  any  questionable  ones. 
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Standard  Operating  Procedure 

Caution!  Tighten  the  faceplate  nuts  evenly  on  alternate  corners  to  properly  align 
and  seat  the  gaskets.  The  nuts  should  be  only  hand-tightened  because  too  much 
compression  can  damage  the  sealing  gasket. 

4.  Select  the  first  calibration  flow  rate  and  install  the  appropriate  resistance  plate  or 
adjust  the  variable  orifice  valve.  At  least  four  flow  rates  are  required  to  define 
the  calibration  relationship. 

At  least  three  flow  rates  should  be  within  (or  nearly  within)  the  acceptable  flow 
rate  range  (1.1  to  1.7  m3/min  (39-60  tf/min.)  for  the  sampler  inlet.  For 
resistance  plate  orifices,  make  sure  that  the  orifice  and  resistance  plate  gaskets  are 
in  place  and  the  orifice  is  not  cross-threaded  on  the  faceplate. 

5.  t  mIt  T><r  Block  the  orifice  with  a  large  diameter  rubber  stopper,  wide  duct 
tape,  or  other  suitable  means.  Seal  the  pressure  port  with  a  rubber  cap  or  similar 
device.  Turn  on  the  sampler. 

Caution:  Avoid  running  the  sampler  for  longer  than  30  seconds  at  a  time  with 
the  orifice  blocked.  This  precaution  will  reduce  the  chance  that  the  motor  will 
be  overheated  due  to  the  lack  of  cooling  air.  Such  overheating  can  shorten  the 
motor’s  lifetime.  It  can  raise  temperatures  to  the  point  of  defeating  the  electrical 
insulation,  which  could  result  in  fire  or  electric  shock  to  the  user. 

Gently  rock  the  orifice  transfer  standard  and  listen  for  a  whistling  sound  that 
would  indicate  a  leak  in  the  system.  A  leak-free  system  will  not  produce  an 
upscale  response  in  the  sampler’s  exit  orifice  manometer  or  flow  recorder.  Leaks 
are  usually  caused  either  by  a  damaged  or  missing  gasket  between  the  orifice 
transfer  standard  and  the  faceplate  or  by  cross-threading  of  the  orifice  transfer 
standard  on  the  faceplate.  All  leaks  must  be  eliminated  before  proceeding  with 
the  calibration.  When  the  system  is  determined  to  be  leak-free,  turn  off  the 
sampler  and  unblock  the  orifice. 

6.  Inspect  the  connecting  tubing  of  both  manometers  for  crimps  or  cracks.  Open  the 
manometer  valves  (if  present)  and  blow  gently  through  the  tubing,  watching  for 
the  free  flow  of  the  fluid. 

Adjust  the  manometer's  sliding  scales  so  that  their  zero  lines  are  at  the  bottom  of 
the  meniscuses.  Connect  the  orifice  transfer  standard  manometer  to  the  orifice 
transfer  standard.  Connect  the  sampler’ s  exit  orifice  manometer  [and  the 
continuous-flow  recorder,  if  used]  to  the  exit  orifice  plenum  port.  Ensure  that 
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one  side  of  each  manometer  is  open  to  atmospheric  pressure.  Make  sure  that  the 
tubing  fits  snugly  on  the  pressure  ports  and  on  the  manometer. 

7.  Read  and  record  the  following  parameters  on  the  HV  TSP  data  sheet. 

•  date,  location,  and  operator’s  signature, 

•  sampler  S/N  and  model, 

•  ambient  barometric  pressure  (Pa),  mm  Hg  or  kPa, 

•  ambient  temperature  (Ta),  K  (K  =  °C  +  273),  and 

•  orifice  S/N  and  calibration  relationship. 

Note:  Consistency  of  temperature  and  barometric  pressure  units  is  required.  It 
is  recommended  that  all  temperatures  be  expressed  in  kelvin  (K  =  °C  +  273). 
It  is  also  recommended  that  all  barometric  pressures  be  expressed  in  either  mm 
Hg  or  kPa  (but  don’t  mix  the  two  units).  Take  care  to  avoid  calibrating  a 
sampler  using  one  set  of  units  and  then  performing  sample  calculations  using 
another  set  of  units. 

8.  Turn  on  the  sampler  and  allow  it  to  warm  up  to  operating  temperature  (3  to  5 
min).  Then,  read  and  record  the  orifice  transfer  standard’s  manometer  deflection, 
*H:0  (in.  H:0),  and  the  corresponding  sampler’s  manometer  deflection,  *Pex. 

Note:  The  sampler  inlet  may  be  partially  lowered  over  the  orifice  transfer 
standard  to  act  as  a  draft  shield  (if  a  shield  is  not  otherwise  provided).  Use  a 
block  to  provide  at  least  2  in.  of  clearance  at  the  bottom  for  air  flow  and  for  the 
manometer  tubing. 

9.  Install  the  other  resistance  plates  or  adjust  the  variable  orifice  value  to  obtain  each 
of  the  other  calibration  flow  rates  and  repeat  Step  8  for  each. 

10.  Plot  the  calibration  data  on  a  sheet  of  graph  paper  as  specified  in  Step  4  of  the 
next  subsection. 

Note:  The  data  should  be  plotted  in  the  field  as  the  calibration  is  occurring, 
rather  than  afterwards  back  at  the  laboratory. 

Repeat  Step  8  for  any  data  that  are  questionable  on  the  plot.  Running  additional 
calibration  points  at  differing  flow  rates  or  repeating  the  calibration  points  at  the 
same  flow  rates  is  encouraged  to  improve  the  precision  of  the  calibration. 

11.  Turn  off  the  sampler  and  remove  the  orifice  transfer  standard. 
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12.  Reconnect  the  sampler  motor  to  the  flow  controller. 

13.  Perform  the  calibration  calculations  presented  in  the  following  subsection.  The 
data  generated  will  be  used  to  set  the  mass  flow  controller  to  a  value  that  will 
result  in  optimal  volumetric  flow  based  on  the  seasonal  average  temperature  and 
barometric  pressure  at  the  monitoring  site. 


Calibration  Calculations 

Gather  together  all  the  calibration  data,  including  the  orifice  calibration  information  and 
the  sampler  calibration  data  sheet. 

Note:  These  calculations  should  be  done  at  the  time  of  the  calibration,  rather  than  later. 
This  approach  will  allow  additional  calibration  points  to  be  taken  if  questions  arise  about  the  data 
that  have  already  been  obtained. 


1.  Verify  that  the  orifice  transfer  standard  calibration  relationship  is  current  and 
traceable  to  an  acceptable  primary  standard. 

2.  Calculate  and  record  Qa  for  each  calibration  point  from  the  orifice  calibration 
information  and  the  following  equation. 

Qa(orifice)  =  {[AH20(Ta/Pa)],/2  -  b}  {1/m} 


where: 


Qa(orifice)  = 

*H,0  = 
Ta 

Pa 

b 

m  = 


actual  volumetric  flow  rate  as  indicated  by  the 
transfer  standard  orifice,  m3/min 
pressure  drop  across  the  orifice,  in.  H20 
ambient  temperature  during  use,  K  (K  =  °C  + 
273) 

ambient  barometric  pressure  during  use,  mm  Hg  (or 
kPa) 

intercept  of  the  orifice  calibration  relationship 
slope  of  the  orifice  calibration  relationship. 
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3.  Calculate  and  record  the  quantity  APext  for  each  calibration  point  as. 

APext  =  [APex(Ta/Pa)]l/2 

where: 

APext  =  transformed  manometer  reading 

APex  =  sampler  manometer  reading,  inc.  H20 

Ta  =  ambient  temperature,  K  (K  =  °C  +  273) 

Pa  =  ambient  barometric  pressure,  mm  Hg  (or  kPa). 

4.  On  a  sheet  of  graph  paper,  plot  the  calculated  Qa(orifice)  flow  rates  on  the  x-axis 
vs.  the  transformed  sampler  manometer  response,  APext  [or  the  transformed  flow 
recorder  reading,  It]  on  the  y-axis. 

Because  the  determination  of  the  sampler’s  average  operational  flow  rate  (Qa) 
during  a  sample  period  depends  on  the  ambient  average  temperature  and  pressure, 
use  of  a  graphic  plot  of  the  calibration  relationship  is  not  recommended  for 
subsequent  data  reduction.  This  plot  is  used  only  to  visually  assess  the  calibration 
points  to  see  if  any  should  be  rerun. 

Plot  the  regression  line  on  the  same  graph  paper  as  the  calibration  data.  For  the 
regression  model  y  =  mx  +  b,  let  y  =  APext  and  x  =  Qa(orifice)  so  that  the 
model  is  given  by: 

APext  =  m[Qa)orifice)]  ■+■  b 

Using  a  programmable  calculator  or  a  calculation  data  form,  determine  the  linear 
regression  slope  (in),  intercept  (b),  and  correlation  coefficient  (r)  and  record  them 
on  the  data  sheet.  A  five-point  calibration  should  yield  a  regression  equation  with 
a  correlation  coefficient  of  r  >  0.990,  with  no  point  deviating  more  than  ±0.04 
m3/min  from  the  value  predicted  by  the  regression  equation. 
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5.  For  subsequent  sample  periods,  the  sampler’s  average  actual  operational  flow 
rate,  Qa,  is  calculated  from  the  calibration  slope  and  intercept  using  the  following 
equation: 

Qa  =  {|>Pex(Tav/Pav)]1'2  -  b}  {1/m} 

where: 

Qa  =  the  sampler’s  average  actual  flow  rate,  m3/min 

A  Pex  =  average  of  initial  and  final  sampler  manometer 

readings,  (^Pex*  +  APex^/2,  in.  H20 
Tav  =  average  ambient  temperature  for  the  sample  period, 

K  (K  =  °C  +  273) 

Pav  =  average  ambient  pressure  for  the  sample  period, 

mm  Hg  (or  kPa) 

b  =  intercept  of  the  sampler  calibration  relationship 

m  =  slope  of  the  sampler  calibration  relationship. 

Mass  Flow  Controller  Adjustment  Procedure 

Because  the  controlled  flow  rate  of  an  MFC  sampler  is  adjustable,  it  must  be  set  to  the 
proper  flow  rate  for  the  inlet.  The  constant  mass  flow  maintained  by  the  MFC  causes  the  actual 
volumetric  flow  rate  through  the  inlet  to  fluctuate  as  the  ambient  temperature  and  barometric 
pressure  change  at  the  monitoring  site.  Normally,  the  range  of  these  fluctuations  is  within  the 
allowable  tolerance  limits  for  the  inlet  to  maintain  the  desired  flowrate.  However,  the  flow  rate 
set  point  of  the  mass  flow  controller  must  be  correctly  adjusted  so  that  the  deviations  are 
"centered"  with  respect  to  the  seasonal  average  temperature  and  barometric  pressure  at  the  site, 
not  the  temperature  and  pressure  prevailing  at  the  time  of  setting. 

Set  the  mass  flow  controller  as  follows: 

1.  Determine  the  seasonal  average  temperature  (Ts)  and  seasonal  average  pressure 
(Ps)  at  the  site  and  record  them  on  the  calibration  data  sheet.  (Determination  of 
the  number  of  "seasons,"  i.e.,  the  number  of  different  seasonal  average 
temperatures  needed  for  the  year,  is  left  to  the  discretion  of  the  local  agency.) 

2.  Calculate  SFR  and  record  on  the  calibration  data  sheet: 

SFR  =  (1.13)  (Ps/Pa)  (Ta/Ts) 


where: 
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SFR  = 

set-point  actual  volumetric  flow  rate  for  adjustment  of  the 
mass  flow  controller,  based  on  seasonal  average 
temperature  and  average  pressure  at  site,  m3/min 

1.13  = 

desired  flow  rate  near  low  end  of  range,  m3/min 

Ps,  Pa  = 

seasonal  average  and  current  ambient  barometric  pressure 
at  the  site,  respectively,  mm  Hg  (or  kPa) 

Ts,  Ta  = 

seasonal  average  and  current  ambient  temperature, 
respectively,  K  (K  =  °C+273) 

faimlatp.  and  record  on  the  sampler’s  calibration  data  sheet  the  sampler  set-point 
manometer  reading  that  corresponds  to  the  SFR  calculated  in  Step  2. 

SSP 

=  [Pa/Ta][m(SFR)  +  b]2 

where: 

SSP 

=  sampler  set-point  manometer  reading,  in  H20 

Pa 

=  ambient  barometric  pressure,  mm  Hg  (or  kPa) 

Ta 

=  ambient  temperature,  K  (K  =  °C  +  273) 

m 

=  slope  of  the  sampler’s  calibration  relationship 

SFR 

=  set-point  flow  rate  from  Step  2,  m3/min 

b 

=  intercept  of  the  sampler’s  calibration  relationship 

4.  Visually  check  to  make  sure  the  motor  is  connected  to  the  mass  flow  controller 
and  the  manometer  is  properly  connected. 

5.  Install  a  clean  filter  (in  a  filter  cassette)  in  the  sampler  according  to  the 
manufacturer’s  instructions. 

6.  Tum  on  the  sampler  and  allow  it  to  warm  up  to  operating  temperature  (3  to  5 
min). 
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7.  Following  the  manufacturer’s  instructions,  adjust  the  mass  flow  controller  until 
the  manometer  reading  indicates  the  sampler  set  point  (SSP)  as  calculated  in  Step 

3. 

8.  Verify  that  the  flow  controller  will  maintain  this  flow  rate  for  at  least  10  min. 
Turn  off  the  sampler. 

9.  The  sampler  can  now  be  prepared  for  the  next  sample  run  day. 
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'58  Gul  nan  Street 
Waltham.  Mfc  02154 
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IZ I .  — 

High  Volume  Orifice  Calibration  Certificate ; 

_ ^  _ C«ffnf 


Pa:  773.4  tun  of  Hg 
Ta:  19.0  "C 
RH:  54  X 


(1) 


(2) 


Run  Elapsed 
Point  T1*e-8e 
No.  Min. 


(3) 

Initial 

Volume 

VM 

$ 


Roots  Meter  Serial  No.:  7509154 
Calibrator  Orifice  Model  No.:  254 
Calibrator  Orifice  Serial  No.:  8100587 

Q  Standard  Calibration  Data 

(5)  fR'  (7)X 


calibration  Performed  by:  J.Laaro 
Calibration  Date:  03H4Y93 
Bate  placed  in  service:. 


iter  C5)  Calibrator 

Inlet  Standard  Static 

v»  v  *S8U 

Si  or  Hg  M3  in.  of  H20  i»f«! 


(9)  V 


1 

2 

3 

4 

5 


(1) 


1.430 

1.009 

0.903 

0.860 

0.711 


3.0 

6.3 

7  Q 
8.7 
12.8 


1.034 

1.030 

t:B 

1.021 


2.0 

4.0 

5.0 

b.b 

8.0 


3.74 

7.47 

9.34 

10.27 

14.94 


Metric 
Flew  Rate 
gstd 
M3/mln. 


0.723 

1.021 

1.138 

1.104 

1.436 


English 
Flow  Rate 


Qstd 

ft3/m 


'/min. 


25.5 

36.0 

40.2 

42.2 
50.7 


1.441 
2.038 
2.279 
2,|90 


q  Actual  Calibration  Data 


(2) 

Elapsed 
Time -at 
Min. 


(3) 


(4) 
Meter 
Inlet 
Static 
Pressure-dP 
mm  of  Hg 


(5a) 


(6) 

Calibrator 
Orifice 
Static 
pressure-dH 
of  H20  mm  Mg 


(7a)  X 

Metric 
Flow  Rate 

Q* 

M^/mln. 


0.697 

0.963 

1.096 

1.149 

1.383 


(9a)  Y 


r* w 


0.869 

1.229 

1.374 

1.441 

1.738 


Correlation  Coefficlent(r):  0- 999994 


Standard  Conditions: 


Tstd-  25*C“  298 . 18* K 
Pstd-  760ram  of  Hg 


Va(Sa)  -  Vm(3) 

For  additional  information  consult: 

1. 1*  m»i 

I:  aASSM;’ 

Notes: 

!.  era  reconpeRds  curators  should  oc  rwUWWd  «~r  oaa  *ar  »f  raid  «• 


talfcdjjtr  H00S91  HP  I  i 


! 

I 


CmJKxnc-  MM.1 


©m3  »0I  TV-  Xsr  VI 


ctiyuufnvemrp&iji 


3G  uu i fid> •  utrtr 

waltnam.  MA  0215-1 
Tel.  (617)  991-9380 


High  Volume  Orifice  Calibration  Certificate 


Pa:  757.1  mm  of  Hg 
Ta:  20.0  °C 
RH:  52  J 


Roots  Meter  Serial  No.:  7509364 
Calibrator  Orifice  Model  No.:  VRC 
Calibrator  Orifice  Serial  No.:  8102784 


Calibration  Performed  by:  J.Lazaro 
Calibration  Date:  16NOV93  ^jjj^ 

Date  placed  in  service: _ _ 


Q  Standard  Calibration  Data 

si  fS)  (7)  X 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Meter 

Calibrator 

Initial 

Inlet 

Standard 

Orifice 

Run 

Elacsed 

Volume 

Static 

Volume 

Static 

P01  nt 

Time -At 

VM 

Pressure-AP 

Vstd 

Y  Pressure-AH 

Nc . 

Mm. 

m3 

nm  of  Hg 

m3  v 

v  or‘  hjo  mrn  a 

Metric  English 

rlow  Rate  Flow  Rate 
Qstd  Qstd 

M3/nrin.  ft3/min. 


AH  f  Pa  1  f  298.1a  ] 
L  760  J  [  Ta  j 


SloDe(m) : 


Intercebt(b) :  -0.042167 


Correlation  Coefficient(r):  0.999923 


( 7 ' 

(3) 

(4) 

(5a) 

Meter 

Initial 

Inlet 

Actual 

Run 

Elacsed 

Volume 

Static 

Volume 

Point 

Time- At 

VM 

Pressure-AP 

Va 

NO. 

Min. 

mm  of  Hg 

m3 

Q  Actual  Calibration  Data 

ai  (5)  (7a)  X 


(5) 

Calibrator 

Orifice 

Static 

Pressure-AH 


Metric 
Flow  Rate 
Qa 


(9a)  Y 


AH  f  Ta  1 
l  j 


Slope(m):  1.06 


Interceot(b) :  -0.026006 


Equations: 


Vstd(5)  -  Vm(3) 


va!5a ;  -  vm(3) 


(Pa-AP)  Tstd 
Pstc  x  i a 
(Pa -A?) 

Pstc 


Correction  Coefficient(r) :  0.999924 


Standard  Conditions: 

Tstd-  25°C-  298.18°X 
Pstd-  760mm  of  Hg 


For  additional  information  consult: 

1.  The  Pede-al  Register.  Vol.47.  No.  234.  po  54896-54521.  December  6. 1982. 

2.  Quality  Assurance  Handbook.  Vol.II  (E^A  600/4-77-2"7a).  Section  2.11. 

3’  Graseby/GMW/Andersen  Instruction  Manual 

Notes: 

1.  EPA  recomnends  calibrators  should  be  recalibrated  a'ter  one  year  of  field  use. 


v.'rUb’i-iir  'or  p*x  '■  •>»  - 


HO  i  u  1CU*. 


Tel.  (617)  891-9380 


High  Volume  Orifice  Calibration  Certificate 


Pa:  767.1  ran  of  Hg 
Ta:  20.0  °C 
RH:  52  X 


Calibration  Performed  by:  J.Lazaro 
Calibration  Date:  16NOV93 
Date  placed  In  service:. 


(1) 

(2) 

(3) 

(4) 

(5) 

Meter 

Initial 

Inlet 

Standard 

Run 

Elapsed 

Volume 

Static 

Volume 

Point 

Time-At 

VM 

Pressure-AP 

Vstd 

No. 

Mm. 

M^ 

ran  of  Hg 

m3 

in 


(6) 

Cal i brator 
Orl  flee 
Static 

Y  Pressure-AH 
of  H?o  ran  of  Hg 


Metric 
Flow  Rate 
Qstd 
M^/min. 


English 
Flow  Rate 
Qstd 
ft^/min. 


/^T 


Pi_l  !. 
76Tj  l 


298.18 


"Ta  j 


1 

2 

3 

4 

5 

1.393 

0.984 

0.880 

0.839 

0.694 

1 

1 

1 

1 

1 

3.0 

6.4 

8.0 

8.8 

12.9 

1.022 

1.018 

1.016 

1.015 

1.009 

2.0 

4.0 

5.0 

5.5 

8.0 

3.74 

7.47 

9.34 

10.27 

14.94 

0.734 

1.034 

1.154 

1.209 

1.454 

25.9 

36.5 

40.8 

42.7 

51.3 

1.433 

2.026 

2.266 

2.376 

2.866 

Slope(m) 

:  1.99 

Intercept (b): 

-0.029471 

Corre 

Elation  Coefficient(r):  0.999993 

Q  Actual  Calibration  Data 


(l) 


Run 

Point 

No. 


(2) 


Elaosed 
Time- At 
Min. 


(3) 

Initial 

Volume 

VM 

M^ 


(4) 
Meter 
Inlet 
Static 
Pressure-AP 
m  of  Hg 


(5a) 

Actual 

Volume 

Va 

M3 


in. 


(6) 

Calibrator 
Orifice 
Static 
Pressure-AH 
of  H?o  mm  of  Hg 


(7a)  X 

Metric 
Flow  Rate 

Qa 

M^/min. 


(9a)  Y 


/  AH  f  Ta  1 

V  Pa  J 


1.393 
0.98-1 
C  380 
0  839 
0.694 


30 

3.0 


0.996 
0  992 

f,  353 


r  .o 
z  A 

“  .  u 


Slope(m):  1.25 


Intercept (b) :  -0.018219 


3.74  0.715  -374 
7.17  1.008  133c 
;  '174  i .  382 
:o“27  I!  178  1430 
14.54  1.415  - • '45 

Correlation  Coefficient!'") :  0.999993 


Equations: 


Standard  Conditions: 


(Pa-AP)  Tstd 
Vstd(5)  -  Vm(3)  . 

Psta  x  i a 

(Pa-AP) 

V a  (5a)  -  Vm(3)  ____ 

Psta 


Qstd 


vsta 


Tstd-  25<1C-  298.18°K 
PstO-  760ran  of  Hg 


For  additional  information  consult: 

1  Feaeral  Register.  Vol.47.  Nc  234.  K.  54896-34921.  Decemoer  6.  1982. 

2  Quality  Assurance  Handbook.  Vol.I!  (E^A  6C0/4-77-277a) .  Section  2.11. 

3.  Graseby/GMW/Andersen  Instruction  Manual. 

Notes : 

1.  EPA  recomnends  calibrators  snould  be  recalibrated  after  dne  year  of  field  use. 
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MFC  SAMPLER  CALIBRATION  DATA  SHEET 


NORTH  AMERICAN 


WEATHER  CONSULTANTS 

a  7KC  Com  DC"  • 


Station  Location 
Sampler  Model 


GMW  1076 


9/13/93  Time _ 0300 

TSP-1  Operator _ TGW 


Before  or  After  Adjustment? 
Pa(mm  Hg)  656.7 

Ps(mm  Hg)  656.7 


Ts  CC) 


Before 


Ta  CK) 
Ts  (°K) 


Wx  Cond:  In  building 


Orifice  S/N 


8100587 


Orifice  cal  relationship:  m  = 


Calibration  Date  5/3/93 
1.2700  I 


-0.0142 


0.99990 


Qa(orifice)  flow  rate 
(mA3/min)  (1) 


1.8531 


1 .6042 


1.4874 


1 .2203 


0.9653 


Sampler 
Delta-Pex 
(inches  of  H20) 


f  Y  axis  = 

Sampler  Delta*Pext 
(mA3/min)  (2) 


0.7605 


0.6328 


0.5167 


1.0000 


5  0.9000 


u  0.8000 


%  0.7000  + 

i  0.6000  - 


0.5000  * - 

0.5000 


0.7000  0  5000  1.1000  1.3000  1.5000 

Qa(orifice)  flow  rate  (mA3/min) 


1.7000  1.9000 


(1)  Qa(Orifice)  =  {[(Delta-H20)(Ta/Pa))A1/2-b}  {1/m} 
m  =  orifice  slope  b  =  orifice  intercept 

Sampler  Calibration  Relationship  (Qa  on  x-axis;  Delta-Pext  on  y-axis): 
m  /cinnot  =  0.4798  I  b  (intercept)  =  0.0497 


(2)  Delta-Pext  =  [Delta-Pex(Ta/Pa)]A1/2 


m  (slope)  =  jO.4798 _ |  b  (intercept)  =  _ J  .  ^uncM».w.y  -| 

For  later  calculation  of  sampler  flow  rate: 

Qa(sampler)  =  {[average  Delta-Pex"(Ta/Pa)]A1'2  -  b}  {  1/m} 

(Use  avg  pre-  and  post  sampling  flow  rate  (in  H2Q).  temp  (K)  and  site  elevation  pressure  (mm  Hg))  _ 

Set  po.nt  now  rale  (SFR)  !  1.1300  ]  Sampler  set  point  (SSP)  0  7877 

SFR  (mA3/min)  =  1.13  (Ps/Pa)(Ta/Ts)  _ _ SSP  (in.  H2Q)  =  [Pa/Ta][m(SFR)  +  b]A2 _ 


r  (correlation)  =! 


0.99975 


MFC  SAMPLER  CALIBRATION  DATA  SHEET 


Station  Location 
Sampler  Model 

Before  or  After  Adjustment? 
Pa(mm  Hg)  653.8 

Ps(mm  Hg)  653.8 

Orifice  S/N  8100587 

Orifice  cal  relationship:  m  = 


NAWC 
GMW  1076 


Ta  fC)_ 
Ts  (*C) 


Before 

22.3 

22.3 

Calibration  Date_ 

1.2700 


Ta  (*K) 
Ts  (*K) 


5/3/93 


X  axis  = 

Qa(orifice)  flow  rate 
(mA3/min)  (1) 


1 .7667 


1.5635 


1.4511 


1.1709 


0.9280 


NORTH  AMERICAN 


9/13/93 

TSP-2 


-0.0142 


WEATHER  CONSULTANTS 

a  TMC  Camper* 

Time _ 1800 

Operator _ TGW 


Wx  Cond: 


In  building 


0.99990 


Y  axis  = 

Sampler  Delta-Pext 
(mA3/min)  (2) 


1.8038 


1.5908 


1.4728 


1.2025 


0.9507 


1.9000  - 

|  1.7000 
\  1.5000  - 
|  1.3000  - 

i  i.iooo  - 

I  0.9C00  - 

I  0.7000  * 

0  5000  - 

0.5000 


0.7000 


0.9000 


1.1000  1.3000 

Qa(orifice)  flow  rate  (mA3/min) 


1.5000 


1 .7000 


1.9000 


Qa(Orifice)  =  {l(De.,a-H20)(Ta/Pa,lA1/2.b)  (1/m)  (2)  ^ta-Pex,  =  tDe,ta-Pex(Ta/Pa,]A1/2 

m  =  orifice  slope  b  =  orifice  intercept 

Sampler  Calibration  Relationship  (Qa  on  x-axis:  Delta-Pext  on  y-axisL - 

m  (slope)  =  11.0105  1  b  (intercept)  =  [o_0137 _ j  r  (correction,  = 

For  later  calculation  of  sampler  flow  rate: 

Qa(sampler)  =  {(average  Delta-Pex*(Ta/Pa)]A1/2  *  b)  {  1/m} 

(Use  avg  pre-  and  post  sampling  now  rate  (in  H2Q),  temp  (K)  and  site  elevation  pressure  (mm  Hg)) 


Set  point  flow  rate  (SFR) 

SFR  (mA3/min)  =  1.13  (Ps/Pa)(Ta/Ts) 


1.1300 


Sampler  set  point  (SSP) 

SSP  (in.  H20)  =  [Pa/Ta]Im(SFR)  ♦  b]A2 


MFC  SAMPLER  CALIBRATION  DATA  SHEET 


NORTH  AMERICAN 


WEATHER  CONSULTANTS 

A  TltC  Cemoon, 


Station  Location 
Sampler  Model 


GMW  1076 


Time _ 1800 

Operator _ TGW 


Before  or  After  Adjustment? 

Pa(mm  Hg)  656.7  Ta(°C)^ 

Ps(mmHg)  656.7  Ts(°C) 


Before 


Ta  (-K) 
Ts  (*K) 


Wx  Cond:  In  building 


Orifice  S/N 


8100587 


Orifice  cal  relationship:  m  = 


Calibration  Date  5/3/93 
1.2700  I 


-0.0142 


0.99990 


X  axis  = 

Qa(orifice)  flow  rate 
(mA3/min)  (1) 


1.7999 


1.5780 


1.4399 


1.1738 


0.9209 


0.7605 


0.6328 


0.5167 


1.0000 


5  0.9000  - 


*  0.8000  - 


%  0.7000  - 

■a 

%  0.6000  - 


0.5000  - 

0.5000 


0.7000  0  9000  1.1000  1.3000  1.5000 

Qa(orifice)  flow  rate  (m* *3/min) 


1.7000 


1.9000 


(1)  Qa(Orifice)  =  {[(Delta-H20)(Ta/Pa)]A1/2-b)  {1/m} 


(2)  Delta-Pext  =  tDelta-Pex(Ta/Pa)],'1/2 


m  =  orifice  slope 


b  =  orifice  intercept 


Sampler  Calibration  Relationship  (Qa  on  x-axis:  Delta-Pext  on  y-axis): 
m  (slope)  =  0.4906  b  (intercept)  =  10  0611 


r  (correlation)  =1 


0.99933 


For  later  calculation  of  sampler  flow  rate: 

Ga(sampler)  =  {[average  Delta-Pex*(Ta/Pa)]A  1/2  -  b)  {  1/m) 

(Use  avg  pre-  and  post  sampling  flow  rate  (in.  H2Q),  temp  (K)  and  site  elevation  pressure  (mm  Hg)) 

Set  point  now  rate  (SFR)  1.1300  Sampler  set  point  (SSP)  0  8515 

SFR  (mA3/min)  =  1.13  (Ps/Pa)(TarTs)  SSP  (in.  H2Q)  =  [Parra][m(SFR)  ♦  b]A2 


MFC  SAMPLER  CALIBRATION  DATA  SHEET 


NORTH  AMERICAN 


WEATHER  CONSULTANTS 


TffC  Cartoon, 


Station  Location 
Sampler  Model 


GMW  1076 


9/13/93  Time _ 1800 

TSP-4  Operator _ TGW 


Before  or  After  Adjustment? 
Pa(mm  Hg)  656.7 

Ps(mm  Hg)  656.7 


Ta  CO, 
Ts  CO 


Before 


Ta  CK) 
Ts  (*K) 


Wx  Cond:  In  building 


Orifice  S/N 


8100587 


Orifice  cal  relationship:  m  = 


Calibration  Date  5/3/93 
1.2700  I 


-0.0142 


0.99990 


Sampler 
Detta-Pex 
(inches  of  H20) 


Y  axis  = 

Sampler  Delta-Pext 
(mA3/min)  (2) 


0.9433 


0.8437 


0.7605 


0.6328 


0.5167 


1.0000 


5  0.9000  - 


-  0.8000  - 


?  0.7000  : 


9-  0.6000  ; 


0.5000  - - 

0.5000 


0.7000 


0.9000 


1.1000 


1 .3000 


Qa(orifice)  flow  rate  (mA3/min) 


1.5000 


1.7000  1.9000 


(1)  Qa(Orifice)  =  «(Delta-H20)(Ta/Pa)lA1/2-b}  (1/m) 


(2)  Delta-Pext  =  [Delta-Pex(Ta/Pa)]A1/2 


m  =  orifice  slope 


b  =  orifice  intercept 


Sampler  Calibration  Relationship  (Qa  on  x-axis:  Delta-Pext  on  y-exis): _  ^ - 

m  (slope)  =  0,4981 _  b  (intercept)  =  0  0462 _  r  (correlation)  = _ 0.99937 

For  later  calculation  of  sampler  now  rate: 

Qa(sampler)  *  {[average  Delta-Pex*(Ta/Pa))A1/2  -  b)  { 1/m) 

(Use  avg  pre-  and  post  sampling  now  rate  (in  H2Q),  temp  (K)  and  site  elevation  pressure  (mm  Hg))  _ 

Set  point  now  rate  (SFR)  I  1  1300  H  Sampler  set  point  (SSP)  LJ 

SFR  (mA3/min)  =  1.13  (Ps/Pa)(Ta/Ts)  SSP  (in.  H20)  =  [Pa/Ta][m(SFR)  ♦  b)  2 


0.8339 


MFC  SAMPLER  CALIBRATION  DATA  SHEET 


NORTH  AMERICAN 


WEATHER  CONSULTANTS 


ftC  Ccmoonv 


Station  Location 
Sampler  Model 


GMW  1076 


9/13/93  Time _ 1800 

TSP-5  Operator  TGW 


Before  or  After  Adjustment? 
Pa(mm  Hg)  653.8 

Ps(mm  Hg)  653.8 


Ta(*C) 
Ts  CO 


Before 


Ta  (*K) 
Ts  CK) 


Wx  Cond: 


In  building 


Orifice  S/N 


8100587 


Orifice  cal  relationship:  m  = 


Calibration  Date  5/3/93 
1.2700  I 


-0.0142 


0.99990 


X  axis  * 

Qa(orifice)  flow  rate 
(mA3/min)  (1) 


1.7507 


1.5453 


1.4216 


1.1465 


0.9432 


Y  axis  = 

Sampler  Delta -Pext 
(mA3/min)  (2) 


1.8532 


1.6603 


1.5329 


1.2755 


1.0414 


1.9000  - - 

1  1.7000  - 
|  1.5000  - 
|  1.3000  | 

2  1.1000  t 

«  I 

t  0.9000  j 
i  0.7000  ] 

w  I 

0.5000  * - 

0.5000 


0.7000 


0.9000 


1.1000 


1.3000 


Qa(orifice)  flow  rate  (mA3/min) 


1.5000 


1.7000 


1.9000 


(1)  Qa(Orifice)  =  {[(Delta-H20)(Ta/Pa)]A1/2-b}  {1/m} 
m  =  orifice  slope  b  =  orifice  intercept 


(2)  Delta-Pext  =  [Delta-Pex(Ta/Pa)JA1/2 


Sampler  Calibration  Relationship  (Qa  on  x-axis;  Delta-Pext  on  y-axis): _  _ 

m  (slope)  =  0,9973 _  b  (intercept)  =  |0.1149 _ j  r  (correlation)  =]  0.99930 

For  later  calculation  of  sampler  flow  rate: 

Qa(sampler)  =  {[average  Delta-Pex*{Ta/Pa)]A1/2  -  b)  { 1/m) 

(Use  avg  pre-  and  post  sampling  flow  rate  (in.  H2Q),  temp  (K)  and  site  elevation  pressure  (mm  Hg))  _ 

Set  point  fiow  rate  (SFR)  [  1.1300  |  Sampler  set  point  (SSP)  |  j 

SFR  (mA3/min)  =  1.13  (Ps/Pa)(Ta/Ts)  _ SSP  (in.  H2Q)  =  [Pa/Ta][m(SFR)  ♦  b]A2 


3.4126 


APPENDIX  B 


TSP  Flow  Check  Procedure  and  Results 


Standard  Operating  Procedure 


FIELD  QC  FLOW-CHECK 


FTFTX)  PC  PROCEDURE 

For  HV  TSP  samplers,  a  field-calibration  check  of  the  operational  flow  rate  is 
recommended  at  least  once  per  month.  The  purpose  of  this  check  is  to  track  the  sampler’s 
calibration  stability.  A  control  chart  (e.g.,  Figure  1)  presenting  the  percentage  difference 
between  a  sampler’s  indicated  and  measured  flow  rates  should  be  maintained.  This  chart 
provides  a  quick  reference  of  instrument  flow  rate  drift  problems  and  is  useful  for  trac  g  e 
performance  of  the  sampler.  Either  the  sampler  log  book  or  a  data  sheet  must  be  used  to 
document  flow-check  information.  This  information  includes,  but  is  not  limited  to  instrument 
and  transfer  standard  model  and  serial  numbers,  ambient  temperature  and  pressure  conditions, 
and  collected  flow-check  data  (e.g..  Figure  2). 

In  this  subsection,  the  following  is  assumed: 

•  The  flow  rate  through  a  TSP  sampler  that  is  equipped  with  a  mass-flow  controller 
is  indicated  by  the  exit  orifice  plenum  pressure.  This  pressure  is  measured  with 
a  manometer. 

•  The  sampler  should  operate  at  a  flow  rate  between  1.1  and  1.7  m3/min  (39-60 
ftVmin). 

•  The  transfer  standard  will  be  an  orifice  device  equipped  with  a  water  or  oil 
manometer. 

•  The  orifice  transfer  standard’s  calibration  relationship  is  in  terms  of  the  actual 
volumetric  flow  rate  (Qa). 

PC  FLOW-CHECK  PROCEDURE  -  MFC  SAMPLER 

The  indicated  flow  rate  (Qa  (sampler))  for  MFC  samplers  is  calculated  by  determining 
(a)  the  manometer  reading  of  the  exit  orifice  plenum  pressure,  (b)  the  ambient  temperature  (Ta), 
and  (c)  the  barometric  pressure  )Pa)  during  the  flow  check.  These  values  are  then  applied  to 
the  sampler’s  calibration  relationship.  The  4  inch  pressure  (flow)  recorders  of  the  type  often 
supplied  with  HV  TSP10  samplers  are  generally  not  sufficiently  accurate  and  are  not 
recommended  for  quantitative  sampler  pressure  or  flow  measurements.  The  flow  recorder  may 
be  connected  in  parallel  with  the  manometer  or  other  pressure  measuring  device,  using  a  tee  or 
"Y"  tubing  connector. 
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Standard  Operating  Procedure 

Note:  Do  not  attempt  to  conduct  a  flow  check  of  TSP10  samplers  under  windy  conditions. 
Short-term  wind  velocity  fluctuations  will  produce  variable  pressure  readings  by  the  orifice 
transfer  standard’s  manometer.  The  flow  check  will  be  less  precise  because  of  the  pressure 
variations. 

1.  Collect  the  following  equipment  and  transport  it  to  the  monitoring  station.  This 
equipment  may  be  the  same  equipment  as  used  for  calibrations. 

•  A  water  or  oil  manometer  with  a  0-  to  200-mm  (0-  to  8-in.)  range  and  a 
minimum  scale  division  of  1  mm  (0.1  in.)  for  measurement  of  the  sampler’s  exit 
orifice  plenum  pressure.  This  manometer  should  be  the  same  as  is  used  routinely 
for  sampler  flow  rate  measurements. 

•  An  orifice  transfer  standard  and  its  calibration  relationship. 

•  An  associated  water  or  oil  manometer  with  a  0-  to  400-mm  (0-  to  16  in.)  range 
and  a  minimum  scale  division  of  1  mm  (0.1  in.)  for  measurement  of  the  orifice 
transfer  standard. 

•  A  thermometer  capable  of  accurately  measuring  temperature  over  the  range  of  0° 
to  50°C  (273  to  323  K)  to  the  nearest  ±1  °C  and  referenced  to  an  NIST  or 
ASTM  thermometer  within  +2°C  at  least  annually. 

•  A  portable  aneroid  barometer  (e.g.,  a  climber’s  or  engineer’s  altimeter)  capable 
of  accurately  measuring  ambient  pressure  over  the  range  of  500  to  800  mm  Hg 
(66  to  106  kPa)  to  the  nearest  millimeter  Hg  and  referenced  within  ±5  mm  Hg 
of  a  barometer  of  known  accuracy  at  least  annually. 

OR: 

•  The  elevation  of  the  site  converted  to  barometric  pressure. 

•  The  sampler’s  calibration  information. 

•  Spare  recorder  charts  and  a  clean  flow-check  filter. 

•  MFC  Sampler  Flow-Check  Data  Sheet  or  site  log  book. 
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Standard  Operating  Procedure 

2.  MFC  samplers  are  normally  flow-checked  with  a  filter  in  line  (i.e.,  between  the  orifice 
transfer  standard  and  the  motor).  Install  a  clean  filter  in  the  sampler.  Place  the  filter 
directly  upon  a  the  sampler’s  filter  screen.  Do  not  use  a  filter  cassette. 

3.  Tnq-an  the  orifice  transfer  standard  and  its  faceplate  on  the  sampler.  Do  not  restrict  the 
flow  rate  through  the  orifice  (i.e. ,  by  using  fixed-resistance  plates  or  closing  the  variable- 
resistance  valve). 

Caution:  Tighten  the  faceplate  nuts  on  alternate  corners  first  to  eliminate  leaks  and  to 
ensure  even  tightening.  The  nuts  should  be  hand-tightened;  too  much  compression  can 
damage  the  sealing  gasket.  Make  sure  the  orifice  transfer  standard  gasket  is  in  place  and 
the  orifice  transfer  standard  is  not  cross-threaded  on  the  faceplate. 

4.  Connect  the  orifice  manometer  to  the  pressure  port  of  the  orifice  transfer  standard  and 
the  sampler  manometer  to  the  sampler’s  exit  orifice  plenum.  Inspect  the  manometers’ 
connecting  tubing  for  crimps  and  cracks.  Open  the  manometer  valves  and  blow  gently 
through  the  tubing.  Watch  for  the  free  flow  of  fluid.  Adjust  the  manometers’  scale  so 
that  their  zero  lines  are  at  the  bottom  of  the  meniscuses.  Make  sure  that  the  connecting 
tubing  snugly  fits  the  manometer  and  the  pressure  port. 

5.  Turn  on  the  sampler  and  allow  it  to  warm  up  to  operating  temperature  (3  to  5  min). 

Note:  The  sampler  inlet  may  be  partially  lowered  over  the  orifice  transfer  standard  to 
act  as  a  draft  shield  (if  a  shield  is  not  otherwise  provided).  Use  a  block  to  provide  at 
least  2  inches  of  clearance  at  the  bottom  for  air  flow  and  for  the  manometer  tubing. 

6.  Read  and  record  the  following  parameters  on  the  MFC  Sampler  Flow-Check  Data  Sheet: 

•  Sampler  location  and  date. 

•  Sampler  model  and  S/N. 

•  Ambient  temperature  (Ta),  °C,  and  K. 

•  Ambient  barometric  pressure  (Pa),  mm  Hg  or  kPa. 

•  Unusual  weather  conditions. 

•  Orifice  transfer  standard  S/N  and  calibration  relationship. 

•  Operator’s  signature. 

7.  Observe  the  aH,0  across  the  orifice  by  reading  the  manometer  deflection.  Record  the 
manometer  deflection  on  the  MFC  Sampler  Flow-Check  Data  Sheet. 

8.  Measure  the  exit  orifice  plenum  pressure  (*Pex)  by  reading  the  manometer  deflection. 
Record  the  manometer  deflection  on  the  MFC  Sampler  Flow-Check  Data  Sheet. 
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Standard  Operating  Procedure 

9  Turn  off  the  sampler  and  remove  the  orifice  transfer  standard,  but  not  the  filter.  Turn 
on  the  sampler  and  repeat  Step  8  to  check  the  flow  rate  under  normal  operating 
conditions.  Turn  off  the  sampler  and  remove  the  filter. 

10.  Calculate  and  record  Qa  (orifice)  at  actual  conditions  using  the  following  equation: 


Qa(orifice) 

where 

Qa(orifice) 


aH20 

Ta 

Pa 

b 

m 


{[(AH20)(Ta/Pa)]m-b}  {1/m} 


actual  volumetric  flow  rate  as  indicated  by  the  orifice 

transfer  standard,  m3/min 

pressure  drop  across  the  orifice,  in.  H20 

ambient  temperature,  K 

ambient  barometric  pressure,  mm  Hg  or  kPa 

intercept  of  the  orifice  calibration  relationship 

slope  of  the  orifice  calibration  relationship 


1 1 .  Calculate  and  record  the  corresponding  sampler  flow  rate  at  actual  conditions  and  record. 


273) 


Qa(sampler) 

where 

Qa(orifice) 

APex 

Ta 

Pa 


{[APex  (Ta/Pa)]ir*-b}  {1/m} 

sampler  flow  rate,  actual  m3/min 

exit  orifice  plenum  pressure,  in.  H20 

ambient  temperature  during  the  flow  check,  K  (K=°C+ 

ambient  barometric  pressure  during  the  flow  check,  mmHg 
or  kPa 


intercept  of  the  orifice  calibration  relationship 
slope  of  the  orifice  calibration  relationship 


12. 


Using  this  information  and  the  formulas  provided  on  the  MFC  Sampler  Flow-Check  Data 
Sheet,  calculate  the  QC  check  percentage  differences. 


Qa-check  %  difference = 


Qatsampler]  -ga  (orifice)  j  [10O] 
Qa  { orifice) 


where  Qa( sampler)  is  measured  with  the  orifice  transfer  standard  being  installed 

Record  this  value  on  the  MFC  Sampler  Flow-Check  Data  Sheet  and  plot  on  the  QC 
control  chart.  If  the  sampler  flow  rate  is  within  93  to  107  percent  (+7  percent 
difference)  of  the  calculated  Qa(orifice)  flow  rate  (in  actual  volumetric  units),  the  sampler 
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Standard  Operating  Procedure 

calibration  is  acceptable.  If  these  limits  are  exceeded,  investigate  and  conertany 
malfunction.  Recalibrate  the  sampler  before  sampling  is  resumed.  Differences  exceeding 
+ 10  percent  may  result  in  the  invalidation  of  all  data  collected  subsequent  to  e 
calibration  or  valid  flow  check.  Before  invalidating  any  data,  double-check  the  orifice 
transfer  standard’s  calibration  and  all  calculations. 
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MFC  SAMPLER  FLOW  CHECK  OCA  SHEET 


Satie n 

Location . 


Tree. 


Sampler-  Model  _______ 

Pa _ mmHg.  la 


S/N 

,«C 


Operator 


,  K.  Uraraal  Conditions  ~ 


Orifice  S/N 


Orifice  Cafibraricn  Relationship:*'  m  - _ 

Sampler  Oa  fib  ration  fldsiioRshjp;  tn  • 

Orifice  Pressure  Orcp  CcHjO) _ in.  H^O  Oa  (Orifice)* 


Orifice  Calibration  Oats 

- -  b  m _ 

-  b  m  _ 


r 

r  m 


Sampler  Pressure  Drcp  CcPex) 

Ca  (sampler)3 

CO — Check  Percentage  Difference3 


With  Orifice  Installed 

- - _ in.  HjO 

- -  rP/rain 

- . - % 


Without  Orifice  Installed 
- in.  HjO 


ap5f  calcuiaecn  ci  orifice  Sew  rates: 

Oa  (orifice)  .  {UO^O)  -  b}  p/m} 

rcr  caicularicn  cl  sampler  Row  rates: 

Ca  (sampler)  -  {(LiPex/Pa)  CTa  *  30)J’*  -  p}  {t/m} 


cCC  %  Difference 


Qa  (sampler)  -  Ca  (orifice)  1  r  -j 
Oa  (orifice)  _  L  j 


where  Qa  (sampler)  is  measured  with  the 
crifice  insaUeC 


Example  MFC  sampler  flow  check  data  sheet. 


NORTH  AMERICAN 


weather  consultants 


//  —  n-<7  3 


Sampler  -Model 

OrSetSIN  _ 


'/k  n  -  ~TTP 


TTP 


mm  Hg.  Ik  ___ 

£/*-0  6T-3- 


?-r" 


-r  k. 


ftAt0*z&*s  A/ A/  *v  /-  3^ 


^3-^3 


OrSc*  Calibration  Relationship:-  m  * 


/.  v? 


Sampler  CaS^scn  Reiaacnshxp:  m-  /•  *  — b-  — : 

Orifice  Pressure  Drop  (AHgO)  '?'  Z  -KHgO  Ca  (Orifice)* 


<?  /3  *7- 


.  ‘TddC 


/.  4^3 


.nAnin 


With  Orifice  Installed 

£  in-  H-tO 

/.  4^^  ^*3  fn3/mln 


Without  Orifice  Installed 


Sampler  Pressure  Drop  (APaa) 
Ca  {sampler}0 


CC — Check  Pememage  Difference®  _ _ _ 

/yf  /=~£  -  JT  r  B/xLAdA  3  /  0  /  *7  1-V 

o  rzr/2  =  ’Zerco  -ft  -&-  3  "t2-  3  4^ 

J>/XO~  PC€ c-of-dt>^^  /O  d~  3-/4^ 


<£.  <7 

/.  £  i' 


in.  HjO 
,  r/Aian 


£z7~M  ■=  /Id  3 


*rsr  calcuiancn  of  orifice  flo«r  rates: 
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Figure  tLS.  Example  MFC  sampler  flow  check  data  sheet. 
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A.  INTRODUCTION 


For  this  MFC  procedure,  the  following  conditions  are  assumed: 


The  MFC  sampler  utilizes  an  electronic  mass-flow  controller  for  flow  rate 
control. 

The  sampler’s  flow  rate  is  measured  by  a  water  or  oil  manometer  connected  to 
the  exit  orifice  plenum  pressure  port. 

The  sampler  operates  at  a  flow  rate  range  of  1.1  to  1.7  nT/min  (39-60  tr/mim. 

The  calibrated.  NIST-traceable  audit  transfer  standard  is  an  oritice  device  with 
an  associated  water  or  oil  manometer. 

The  audit  orifice  transfer  standard’s  calibration  relationship  is  expressed  in  actual 
volumetric  flow  rate  units  (Qa). 


Note:  If  possible,  avoid  attempting  to  audit  HV  TSP  samplers  under  windy  conditions. 
Short-term  wind  velocity  fluctuation  will  produce  variable  pressure  readings  by  the  audit 
orifice  transfer  standard’s  manometer.  The  audit  will  be  less  precise  because  of  the 
pressure  variations. 
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B. 


procedures  r 

..  [h.  followino  procedures  during  an  audit  of  the  MFC 

The  auditor  should  adhere  to  the  tollovwn,  p 

sample'- 

Transport  the  following  equipment  to  the  monitoring  site: 

.  Audit  orifice  transfer  standard ^  with  ^“iST.  This  orifice 

— 1 -  -« -  - is  used  for  rout,ne 

calibrations  and  QC  flow  checks. 

•  i  s " 

ASTM  thermometer  within  — - 

.  a  portable  aneroid  or  digital  — 

ambient  °='ome.  wPpa>  to  the  nearest  mm  Hg  and  referenced  within  _> 
Z  o? L*  accuracy  al  least  annua, ly. 

•  MFC  Sampler  Audit  Data  Sheet. 

.  Clean  filter  and  clean  recorder  chart. 

•  Laptop  computer. 

...  fnr  nr-ovidim*  the  manometer  (or  other 
Note-  The  sue  operator  is  responsi  P  *  .  tlow  rate,  the  sampler 

^Tce,  that  is  normally  used  for  me«u  ng  £  P  ng  the  How  rate  for 

«  —  - 5  norma"y  U5"  l° 
determine  the  sampler  s  indicated  flow  rale. 

-•  '"raU  finer  cassetted  phee  me  filmr  m^y  on  ^“sampler  filler  screen. 
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3.  Install  the  audit  orifice  transfer  standard's  faceplate  on  the  sampler. 

Check  that  the  gaskets  are  in  good  condition  and  have  not  deteriorated. 

Caution:  Tighten  the  faceplate  nuts  evenly  on  alternate  corners  to  properly  align 
and  uniformly  seat  the  gaskets.  The  nuts  should  be  hand-tightened  only,  too 
much  compression  can  damage  the  sealing  gaskets. 

4.  Install  the  audit  orifice  transfer  standard  with  no  resistance  plate,  or  open  the 
valve  of  a  variable-resistance  orifice  wide  open.  For  resistance  plate  orifices, 
make  sure  the  orifice  gasket  is  present  and  the  audit  orifice  transfer  standard  is 
not  cross-threaded  on  the  faceplate. 

5  Leak  test  the  audit  svstem.  Block  the  orifice  with  a  large-diameter  rubber 
stopper,  wide  duct  tape,  or  other  suitable  means.  Seal  the  pressure  port  with  a 
rubber  cap  or  similar  device.  Turn  on  the  sampler. 

Caution:  Avoid  running  the  sampler  for  longer  than  30  s  at  a  time  with  the 
orifice  blocked.  This  precaution  will  reduce  the  chance  that  the  motor  will  be 
overheated  due  to  the  lack  ot  cooling  air.  Such  overheating  can  shorten  the 
motor's  lifetime.  It  can  raise  temperatures  to  the  point  ot  defeating  the  electrical 
insulation,  which  could  result  in  fire  or  electric  shock  to  the  user. 

Gently  rock  the  orifice  transfer  standard  and  listen  for  a  whistling  sound  that 
would  indicate  a  leak  in  the  system.  A  leak-free  system  will  not  produce  an 
upscale  response  in  the  sampler's  exit  orifice  manometer  or  flow  recorder.  Leaks 
are  usually  caused  either  by  a  damaged  or  missing  gasket  between  the  orifice 
transfer  standard  and  the  faceplate  or  by  cross-threading  of  the  orifice  transfer 
standard  on  the  faceplate.  All  leaks  must  be  eliminated  before  proceeding  with 
the  calibration.  When  the  system  is  determined  to  be  leak-free,  turn  off  the 
sample'  and  unblock  the  orifice. 

6.  Inspect  the  audit  orifice  manometer  connecting  tubing  for  crimps  or  cracks.  Open 
the  manometer  valves  fully  and  blow  gently  through  the  tubing,  watching  for  the 
free  flow  of  the  fluid.  Adjust  the  manometer  sliding  scale  so  that  the  zero  line 
is  at  the  bottom  of  the  meniscuses.  Connect  the  audit  manometer  to  the  pressure 
port  on  the  orifice.  Make  sure  the  unconnected  side  of  the  manometer  is  open 
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to  the  atmosphere.  Make  sure  that  the  tubing  fits  snugly  on  the  pressure  port  and 
on  the  manometer. 

7.  Turn  on  the  sampler  and  allow  it  to  warm  up  to  operating  temperature  (3  to  5 
min). 

Note:  The  sampler  inlet  may  be  partially  lowered  over  the  audit  orifice  transfer 
standard  to  act  as  a  draft  shield  (if  a  shield  is  not  otherwise  provided).  Use  a 
block  to  provide  at  least  2  inches  of  clearance  at  the  bottom  for  air  flow  and  for 
the  manometer  tubing. 

8.  Observe  and  record  the  following  parameters  on  the  MFC  Sampler  Audit  Data 
Sheet: 

•  Sampler  location,  date,  time. 

•  Sampler  model  and  S/N.  and  calibration  relationship. 

•  Ambient  temperature  (Ta).  K  (K  =  :C-r273). 

•  Ambient  barometric  pressure  (Pa),  mm  Hg  or  kPa. 

•  Unusual  weather  conditions. 

•  Audit  orifice  transfer  standard  S/N  and  calibration  information. 

9.  When  the  sampler  has  warmed  up  to  operating  temperature,  observe  the  pressure 
drop  across  the  orifice  by  reading  the  total  manometer  deflection,  and  record  as 
*H:0  on  the  audit  data  sheet. 

10.  Instruct  the  operator"  to  read  the  sampler  exit  orifice  manometer  reading,  *Pex. 
and  record  it  on  the  data  sheet. 

1 1.  Turn  off  the  sampler  and  remove  the  audit  orifice  transfer  standard,  but  do  not ' 
remove  the  filter.  Turn  the  sampler  on  again  and  repeat  Step  10  for  the  normal 
operating  How  rate. 

12.  Gather  together  all  audit  data,  including  the  audit  orifice  transfer  standard’s 
calibration  information,  and  the  MFC  sampler’s  calibration  data. 

13.  Verify  that  the  correct  readings  have  been  inscribed  on  the  data  sheet. 
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14.  Determine  the  flow  rate  through  the  audit  orifice  transfer  standard,  as  presented 
in  the  following  equation: 

Qs.  ( audi  t)  =(  [A H2Oi  Ta/ Pa)  ]  ~'2-b)  (l/ m) 


where: 


Qa(audit) 

H:0 

Ta 

Pa 

b 

m 

=  actual  volumetric  flow  rate  as  indicated  by  the  audit 

orifice  transfer  standard,  M3/min, 

=  pressure  drop  across  the:  orifice,  in.  H;0 

=  ambient  temperature,  K  (K  =  °C-i-273), 

=  ambient  barometric  pressure,  mm  Hg  (or  kPa), 

=  intercept  of  the  audit  orifice  transfer  standard’s 

calibration  relationship,  and 

=  slope  of  the  audit  orifice  transfer  standard's 

calibration  relationship. 

Instruct  the  operator  to  calculate  the  sampler  s  indicated  flow  rate,  Qa  (sampler) 
with  and  without  the  orifice  installed,  as  it  is  normally  done,  using  the  sampler's 
calibration  relationship  and  record  both  Qa  (sampler)  values  on  the  data  sheet. 

~Qa  =  ( ■  A  Pex {  Ta '//  Pa  v)  ]  *'  - -b) tl / m) 

where: 

Qa  = 

the  sampler’s  average  actual  flow  rate,  mJ/min, 

a  Pex  = 

average  of  initial  and  final  sampler  manometer  readings, 
(a Pex,  —  APex,)/2.  in.  H:0, 

Tav  = 

average  ambient  temperature  for  the  sample  period,  K 
(K  =  °C  +  273), 

Pav  = 

average  ambient  pressure  for  the  sample  period,  mm  Hg 
(or  kPa). 
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b  =  intercept  of  the  sampler  calibration  relationship,  and 

m  =  slope  of  the  sampler  calibration  relationship. 


16.  Calculate  the  percentage  difference  between  the  sampler’s  indicated  flow  rate,  Qa 
(sampler)  with  the  orifice  installed,  and  the  corresponding  audit  flow  rate,  Qa 
(audit),  determined  from  the  audit  orifice  transfer  standard  as: 


Audit  flow  rate  %  difference- 


QaJ^sampler)  - Qajaudit^ )  j  [iqq] 
Qa  {audit) 


17.  Record  the  audit  flow  rate  percentage  difference  on  the  data  sheet.  If  the  audit 
flow  rate  percentage  difference  is  less  than  or  equal  to  ±1  percent,  the  sampler 
calibration  is  acceptable.  Differences  exceeding  ±7  percent  require  sampler 
recalibration.  Differences  exceeding  10  percent  may  result  in  invalidation  of 
all  data  subsequent  to  the  last  calibration  or  valid  flow  check.  Before  invalidating 
any  data,  double-check  the  sampler’s  calibration,  the  audit  orifice  transfer 
standard’s  certification,  and  all  calculations. 
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Approval 


Date 


Concurred  By 


Thla  Standard  Operating  Procedure  (SOP)  la  provided  to  Instruct  Otter  laboratory  technicians 
in  the  selection,  preparation,  and  weighing  of  mlcro^uartz  or  glass  fiber  fitters  for  high  volume 
sampling,  and  In  net  mass,  PM,,,  and  TSP  concentration  determination. 

Laboratory  Equipment 

The  required  laboratory  equipment  consists  of  the  following: 

o  A  Sartorlus  Analytical  balance  equipped  to  handle  8X10  Inch  fitters,  and  having  a 
sensitivity  of  0.1  milligrams 

o  ASTM  Class  1  weights,  3  and  5  gram 

o  Environmentally  controlled  (constant  temperature  and  humidity)  room  and  chamber 
o  Light  table 

o  Hygrothermograph 

o  Calibrated  and  certified  thermometer,  and  Assman  Psychrometer 
o  Rotronlca  temperature  and  humidity  device 

o  Disposable  gloves,  tweezers,  camels  hair  brush 

o  Statlcmaster  brush  and  polonium  Ionizing  units  for  static  charge  elimination. 
BALANCE  CALIBRATION 

All  filters  will  be  weighed  on  a  certified,  calibrated  balance.  As  a  minimum,  the  balance  will 
be  calibrated  and  inspected  annually  by  Heusser  Instruments.  The  balance  will  be  maintained 
according  to  manufacturer  specifications.  If  the  balance  Is  not  functioning  properly,  notification  of 
Heusser  Instruments  will  be  made  Immediately  and  no  fitter  weighings  will  be  performed  until  the 
balance  has  been  repaired  and  recalibrated,  as  necessary.  The  certification  of  balance  calibration 
will  be  maintained  In  the  master  lab  file  located  In  the  laboratory  managers  office. 
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FILTER  PREPARATION 

Glass  fiber  filters,  Type  AE,  having  a  collection  efficiency  of  >  99%  for  particles  of  0.3  pm 
diameter  may  be  used.  Type  AE  filters  are  manufactured  from  low  acid  and  contain  very  low  levels 
of  zinc  and  Iron.  They  are  organic  and  binder  free  with  a  1  pm  nominal  pore  size. 

Micro-quartz  filters,  having  a  collection  efficiency  of  >,  99%  as  measured  by  the  dioctyl 
phthalate  (DOP)  test  with  a  0.3  pm  particles  at  the  sampler’s  operating  face  velocity  may  also  be 

used. 


Each  filter  will  be  visually  Inspected  on  a  light  table  by  the  laboratory  technician  for  defects. 
Silicone  treated  filters  have  been  found  to  have  a  static  charge  problem.  Thus,  to  eliminate  this 
problem,  the  Statlcmaster  brush  will  be  brushed  over  the  filters  to  decrease  static  and  remove  loose 
fibers.  The  technician  will  also  look  for  the  following  defects: 

1)  Pinhole  -  A  small  hole  appearing  as  a  distinct  and  obvious  bright  point  of  light  when 
examined  over  a  light  table. 

2)  Discoloration  -  Any  obvious  visible  discoloration  that  might  be  evidence  of 
contamination. 

3)  Filter  nonuniformity  -  Any  obvious  visible  nonuniformity  In  the  appearance  of  the  filter 
when  viewed  over  a  light  table  that  might  Indicate  gradations  In  porosity  across  the 
face  of  the  filter. 

4)  Other  -  A  filter  with  any  Imperfection  not  described  above,  such  as  Irregular  surfaces 
or  other  results  of  poor  workmanship. 

Place  defective  filters  In  filter  box  designated  for  unusable  filters.  After  a  sufficient  quantity 
has  been  retained,  return  defective  filters  to  supplier. 

FILTER  IDENTIFICATION 

Assign  a  sequential  serial  Identification  number  to  each  filter.  For  the  8  x  10  Inch  glass  fiber 
filters,  stamp  this  number  on  two  diagonally  opposite  corners  -  one  stamp  on  each  side  of  the  filters. 
The  glass  fiber  filters  will  be  Identified  by  a  five  digit  number. 

Because  It  can  be  difficult  to  tell  the  rough  side  (top)  of  a  micro-quartz  filter,  stamp  two 
diagonally  opposite  corners  on  the  smooth  side  (bottom)  of  the  micro-quartz  filters.  The  micro-quartz 
filters  will  be  Identified  by  a  six  digit  number.  If  the  laboratory  technician  is  In  doubt  on  which  is  the 
smooth  side,  please  consult  the  laboratory  manager. 

All  filters  tend  tc.  be  brittle.  Thus,  apply  gentle  pressure  when  stamping  the  filters.  Take 
extreme  care  that  filter  numbers  are  not  duplicated  or  missed.  If  a  filter  has  been  mls-marked, 
discard  the  fitter. 
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FILTER  EQUILIBRATION 

Filter*  will  be  equilibrated  In  a  conditioning  environment  for  at  least  24  hour*  before  being 
weighed.  Longer  periods  of  equilibration  will  not  affect  weighing  accuracy.  The  conditioning 
environment  should  be  held  constant  with  a  mean  value  between  15  and  30*  C,  and  not  vaiylng  more 
than  +  3*C  (5*F)  during  the  equilibration  period.  The  relative  humidity  (RH)  should  be  held  constant 
at  a  mean  value  between  20  and  45  percent,  and  not  varying  more  than  ±  5  percent  during  the 
equilibration  period. 

The  temperature  and  RH  will  be  checked  on  equilibration  and  weighing  days  but  recorded 
continuously.  A  hygrothermograph  will  continuously  record  temperature  and  humidity  conditions 
The  hygrothermograph  record  will  be  verified,  prior  to  filter  weighing,  by  a  Rotronlcs  temperature  and 
humidity  sensor.  The  Rotronlcs  temperature  and  humidity  sensor  will  be  verified  against  a  certified 
thermometer  and  Assman  psychrometer,  annually. 


Certifications  for  the  thermometer  and  Assman  psychrometer  can  be  found  In  the laboratory 
managers  master  lab  file.  Equilibration  and  weighing  conditions  will  be  noted  on  the  Filter  Weight 
Data  Sheets  or  In  a  laboratory  logbook. 


INITIAL  WEIGHING  PROCEDURES 

Several  clean  (non-exposed)  filters  will  be  processed  at  one  time.  Clean  filters  must  not  be 
folded  or  creased  prior  to  weighing  or  use.  Before  weighing  the  first  filter,  the  laboratory  technician 
will  check  the  previous  24-hour  equilibration  conditions  as  recorded  by  a  hygrothermograph.  If  the 
equilibration  conditions  for  the  previous  24  hours  do  not  meet  the  recommended  EPA  conditioning 
guidelines  stated  above,  NO  weighings  will  be  performed.  Weighings  will  be  conducted  when  the 
EPA  recommended  equilibration  conditions  are  satisfied. 

Filters  will  be  weighed  on  an  analytical  balance  with  a  minimum  resolution  of  0.1  mg  and  a 
precision  of  0.5  mg.  The  Initial  weighing  procedures  are  as  follows: 

1)  Zero  the  balance  according  to  manufacturer  Instructions.  This  Is  accomplished  by 
taking  the  filter  holder  out  of  the  balance,  pressing  the  TARE  button  and  then 
pressing  the  CAL  button.  If  the  balance  is  functioning  properly,  two  ’C’s*  will  appear. 
If  the  balance  has  malfunctioned,  a  *CE*  will  appear.  If  a  *CE*  appears,  report  the 
problem  to  the  laboratory  manager  immediately.  No  filter  weighings  will  be  performed 
until  the  problem  is  resolved. 

Record  that  a  zero  and  calibration  check  have  been  performed  on  the  Filter  Weight 
Data  Sheet.  These  zero  and  calibration  balance  checks  will  be  performed  and 
documented  after  every  15  to  20  weighings. 

2)  If  the  previous  balance  check  was  successful,  perform  a  QC  ’Standard  Weight*  check 
on  the  balance.  This  Is  accomplished  by  taking  the  ASTM  Class  1’  3  and  5  gram 
weights  and  weighing  them  Individually.  If  the  actual  and  measured  values  differ  by 
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more  than  +  0.5  mg  (.0005  g),  the  values  should  be  reported  to  the  laboratory 
manager  Immediately  before  proceeding.  If  the  actual  and  measured  values  are 
within  +  0.5  mg,  each  filter  can  be  weighed  to  the  nearest  milligram.  The  results  of 
the  'Standard  Weight*  check  are  noted  on  the  Filter  Weight  Data  Sheets. 

3)  Each  filter  will  be  weighed  to  the  nearest  0.1  mg  (.0001  g).  The  technician  will  weigh 
each  filter  within  30  seconds  after  removing  It  from  the  equilibration  chamber. 

NOTE:  Be  careful  when  loading  and  unloading  the  balance.  The  corners  and  edges 
of  the  filter  should  not  bump  against  the  balance  glass  because  the  filter  may  tear  or 
filter  material  may  be  lost 

4)  The  technician  will  record  date,  time,  weighing  conditions,  filter  Identification  number, 
and  tare  weight  of  each  filter  on  the  Filter  Weight  Data  Sheet  -  Tare,  In  black.  Indelible 
ink.  These  Filter  Weight  Data  Sheets  are  contained  In  a  bound  volume  In  the  filter 
laboratory  and  are  presented  in  this  SOP  as  Exhibit  1. 

5)  On  each  day  In  which  filter  weighing  occurred,  an  Independent  operator  will  reweigh 
at  least  1 0%  but  not  less  than  2  of  the  filters  weighed.  The  Independent  operator  will 
perform  zero  and  calibration  checks  and  Standard  Weight  checks  prior  to  weighing. 
The  Independent  operators  QC  weights  will  be  checked  against  the  original  weight 
values.  For  tare  weights,  the  QC  weights  should  be  within  +,  2.8  mg  of  the  original 
values.  If  the  weights  are  not  within  +  2.8  mg,  the  entire  batch  of  filters  weighed  on 
that  day  will  be  rewelghed.  All  weighing  results  Including  QC  weights  will  be 
reviewed  by  the  laboratory  manager  before  filter  shipment. 

POST-SAMPLING  DOCUMENTATION  AND  FILTER  INSPECTION 

Upon  receipt  of  the  exposed  fitters  from  the  field,  the  laboratory  technician  will  perform  the 
following  procedures: 

1)  Record  the  receipt  of  the  fitters  by  signing  the  Chain*  of-Custody  Form  (Exhibit  2). 

2)  Record  the  receipt  of  the  fitters  on  the  Hivol  Fitter  Inventory  Data  Sheet  (Exhibit  3). 
The  technician  will  also  review  the  Data  Summary/Calculation  Sheet  and  record  fitter 
numbers,  their  associated  sampler  Id.  and  date  sample  exposed  on  the  Hivol  Fitter 
Inventory  Data  Sheet. 

3)  The  technician  will  examine  the  Data  Summary/Calculation  Sheet  (Exhibit  4)  to 
determine  whether  all  data  needed  to  validate  the  sample  and  to  calculate  mass 
concentration  are  provided.  The  Information  specifically  reviewed  Includes  average 
flow  rate,  ambient  temperature  and  pressure,  and  elapsed  time. 

4)  Remove  the  exposed  fitter  In  Its  protective  folder  from  the  zip-lock  bag  and  examine 
the  glasslne/manilla  folder  and  fitter  to  see  If  sample  material  has  become  dislodged. 
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If  sample  material  has  been  dislodged  from  the  Alter,  recover  as  much  as  possible  by 
brushing  the  material  In  the  folder  onto  the  Alter  using  a  soft,  camel’s  hair  brush. 

5)  If  Insects  are  embedded  In  the  sample  deposit,  remove  the  Insects  with  Teflon-tipped 

tweezers.  Be  careful  not  to  disturb  the  sample  deposit  If  possible.  If  >10  Insects  are 

observed,  refer  the  sample  to  the  laboratory  manager  for  a  decision  to  accept  or 
reject  the  sample. 

FINAL  WEIGHING  PROCEDURES 

1)  Place  the  exposed  Alters  In  the  equilibration  environment  and  allow  the  Altera  to 
equilibrate  according  to  the  Alter  equilibration  procedure  discussed  above. 

2)  Repeat  steps  1  -3  as  described  In  the  Initial  weighing  procedures. 

3)  Record  date,  time,  weighing  conditions,  Alter  Identlflcatlon  number,  and  Anal  weight 
of  each  Alter  on  the  Filter  Welgnt  Data  Sheet  -  Final,  In  black,  Indelible  Ink.  These 
Fitter  Weight  Data  Sheets  are  contained  In  the  a  bound  volume  In  the  Alter  laboratory 
and  are  presented  In  this  SOP  as  Exhibit  5. 

4)  On  each  day  In  which  Alter  weighing  occurred,  an  Independent  operator  will  rewelgh 
at  least  1 0%  but  not  less  than  2  of  the  filters  weighed.  The  independent  operator  will  • 
perform  zero  and  calibration  checks  and  Standard  Weight  checks  prior  to  weighing. 
The  independent  operators  QC  weights  will  be  checked  against  the  original  Anal 
weight  values.  For  Anal  weights,  the  QC  weights  should  be  within  +  5.0  mg  of  the 
original  Anal  weight  values.  H  the  weights  are  not  within  ±  5.0  mg,  notify  the 
laboratory  manager  and  the  entire  batch  of  Alters  weighed  on  that  day  may  be 
rewelghed.  AJI  weighing  results  Including  QC  weights  will  be  reviewed  by  the 
laboratory  manager. 

5)  If  the  filter  does  not  require  further  analysis,  place  the  filter  back  In  the  manilla  folder 
and  zip-lock  bag  and  archive  the  Alter  in  numerical  order,  by  project  In  the  sample 
custody  room. 

NET  MASS  DETERMINATION 

To  determine  Net  Mass,  subtract  the  tare  weight  from  the  Anal  weight  on  the  Data 
Summary/Calculatlon  Sheet.  In  addition,  enter  tare  weight  and  Anal  weight  Information  In  LOTUS  1-2* 
3  spreadsheet  set  up  for  each  project.  Check  results  from  Data  Summary/Calculation  Sheet  against 
the  results  from  1-2-3  spreadsheet.  A  final  QA  check  of  all  calculations  will  be  performed  by  the 
Laboratory  manager. 
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PM1t  AND/OR  TSP  CALCULATION 

To  accurately  report  total  PM„  and/or  TSP  concentration  data,  the  total  volume  of  air  needs 
to  be  calculated  and  converted  to  EPA  standard  conditions.  EPA  standard  conditions  are  25*  C  (298 
K)  and  760  mm  Hg  (101  kPa).  The  procedure  to  calculate  PM„  or  TSP  concentrations  Is  outlined 

below: 

1)  Calculate  the  average  flow  rate  corrected  to  EPA  Standard  Conditions: 

Qstd  =  Qa  (Pav/Pstd) (Tatd/Tav) 

2)  Calculate  the  total  standard  volume  of  air  sampled: 

Vstd  =  (Qstd)  (t) 

3)  Calculate  total  PM„  and  TSP  concentrations  in  micrograms  per  cubic  meter  fo/g/m*) 
on  the  Data  Summary/Calculation  Sheets: 

PM„  =  (1 0*)(W)tal  -  W,J/Vstd 
TSP  =  (10*)(Wlt-- W^J/Vstd 

Where: 

PM„  =  PM„  mass  concentration,  // g/m* 

TSP  =  TSP  mass  concentration,  //g/m* 

10'  =  conversion  factor 

W>tal  =  final  weight,  grams 
.  =  tare  weight,  grams 
Vstd  =  total  sample  volume,  m’ 

4)  Enter  all  flow,  time,  and  weight  Information  Into  LOTUS  1-2-3  spreadsheet.  Compare 
PM„  and  TSP  results  with  results  derived  on  Data  Summary/Calculatlon  Sheets.  A 
final  QA  check  of  all  calculations  will  be  performed  by  the  laboratory  manager  prior 
to  submitting  concentration  data  to  the  client 

QUALITY  ASSURANCE  RECORDS 

The  laboratory  technician  will  file  all  laboratory  and  field  paper  work,  by  project.  In  3-rlng 
binders  In  the  laboratory  managers  office.  This  paper  work  Includes  chaln-of-custody  forms,  Hlvol 
Filter  Inventory  Data  Sheets,  xerox  copies  of  the  Filter  Weight  Data  Sheets,  Data  Summary/Calculatlon 
Sheets,  xerox  copies  of  transmittal  correspondence  and  correspondence  received.  The  exposed 
filters  are  to  be  stored  In  the  sample  custody  room  for  a  minimum  of  2  years  until  transmittal  to  the 
client  or  for  further  analysis. 


PMj,  FILTER  CHAIN-OF-CDSTODY  RECORD 

She: 

Date: 

Filter  I.D. 

Prepared  by: 

Date: 

Title: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Title: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Tide: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Tide: 

Date: 

Relinquished  by: 

Title: 

Date:  _  _ 

Received  by: 

Tide: 

Date: 

Relinquished  by: 

Tide: 

Received  by: 

Date: 

Title: 
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Project _  Filter  No.  _  Sampler  ID 

Part  A.  Field  Data  (Vol.  of  air  sampled) 


Site 


Sample  Time 

.Sampler  1 
Manometer  | 
Readings  | 

Time  Gock 
Setting 

Elapsed 

Time  Meter 

Stop 

Sure 

Toul,  Hn. 

Mun 

_ i 

Date,  on  _  off 

Sample  Period: 

Tav  (Average  Temp.) _ *C 

Pav  (Average  Barom.  Press.)  _ 

Sampler  Calibration  Relationship: 

m  =  _ 

b  =  _ 

r  =  _ 

Calib.  Date: _ 

Date  of  Quarterly 

Calibration  Verification  _ 


_ *K 

mmHg 


Qa  =  {[mean  aP.,  (Tav)/Pav]l/2-b}  {1/m}  Elapsed  Time 


min 


Qa  = 


m3/min  Where  Tav  =  °K  and  Pav  —  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

Tare 

Net  (Wn) 

Part  C. 


PM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  _ std  m3/min 

PM  l0  Concentration  =  (Wn)(10*)/Vstd 


Vstd  =  (Qstd)(elapsed  time) 

Vstd _ _  std  m3 

PM,q  Concentration _ jig/std  m3 


Performed  by: 


Checked  by: 
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EXHIBIT  4 
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PROJECT  # _ 

EQUILIBRATION  START  DATE/TIME 
EQUILIBRATION  END  DATE/TIME 

BALANCE  CHECK;  3  GRAMS _ 

QC  DATE/TIME _ 

BALANCE  CHECK;  3  GRAMS _ 


FILTER  WEIGHT  DATA  SHEET  -  TARE 

PROJECT#  t)7  ,  OPERATORS)  /  OM  0J- 

EQUILIBRATION  START  DATE/TIME  O  ^jS~  TEMP^gr^  W  ^RH^^ 

EQUILIBRATION  END  DATE/TIME  <2_/_£jJ^_2_  CJ_TJ_Q_  TEMP  RH 

BALANCE  CHECK:  3  GRAMS  ^  OC7£^  5  GRAMS  <^OTD'7~^  7PBO  CHECK? CYbJ 

QC  DATETIME  ^jhdlS-3. _ _ _ TEMP  ^  V  -V  Rh6Ft 

BALANCE  CHECK:  3  GRAMS  3  .  £  J  c  '  5  GRAMS  cro  ZERO  CHECK?  /&S~ 


:  FILTER#  : 


/  i 


/  *i%C'Z 


,3  3c? 


t-ti-cr 


/'i'%10 


INITALS 


r  ^ 


tare-1! 

weight! 


j/c-isro 


■  T  6'i  71 


_ 3-  6y-y<? 


J6^9 


dCd'S’^ 


S-L'C*3 


as c 


3  6>' 


QC 

S§fflls;- 


£-6r<L 


t-&Cs 


/jZC' 


...  *qc-c 

»»WHKaiT:: 


2.^5< 


Z.6sS~/J 


t  CrS'Sc 


'1%  3/ 


'2- 


H%3* 


Hd  17 


J.6Ts 


J- C'~5-3 


3  6  a  y/ 


!  J  .  -.7 


J  6fS> 


_ 2  6  v  7/ 


3-^  4"/  ^ 


3'-isy 


3-03/% 


-Lf  O 


3  4^' s'"? 


I  ^3,C?C>?r 


5.6^25 


project#  - 

EQUILIBRATION  start  date/time 
EQUILIBRATION  END  DATE/TIME_ 
BALANCE  CHECK:  3  GRAMS 


qC  nATE/TIME  JJ_3JJhA _ 

BALANCE  CHECK:  3  GRAMS  ?  C 


TNTTALS 


/,y- %£-/ 


OPERATORS  {_ ^ 

3  WOO  TEMP  d. 


TEMP  330 _ RH  **6 


:;-::£TAR E« 

•''•'WEIGHT®' 


3  6J3TO 


3  . 


3C-r<b 


3.6  073 


3.  6O'0\6> 


H 


3.  6  H  7s? 


3_G53>Z 


?  6^-v 


.  V63  6  7 


_ji _ r-  ^ - 


CHECK? 


QC  i 


•ir^ocy,.  . 

!PSweight:;^ 


6333 


\ 

3-03*1 

\ 

\  30363 

&<2-V 


EQUILIBRATION  START  DATE/TIME  Jj[z£h_5  /  _ TEMP  - RH— ^  i  - 

equilibration  end  pate/time  £  12%_El3.  !J-l  3. c _ TEMP  'I - 

BALANCE  CHECK:  3  GRAMS  2-2-L22.  5  GRAMS  5~~  Cee?~  ZERO  CHECK?  ^eT)NO 

qc  pate/time  /o/'X* fa s _  /  ihMP  2zL  Y  — A — 

BALANCE  CHECK:  3  GRAMS  ?ceo  /  5  GRAMS  ZERO  CHECK?  tfES^NO 


:  ::TAPiF 

WEKjHT^^WI 


V 


H  |  QC  I| 

3nitals';: 


mm  m 

■WEIGHT;: 


?ROJECT*  M  ‘7^  ,  OPERATOR(S) — 

/  TEMP  *1-0  RH  H7-  C 


!  L0O TEMP  X 1 


BALANCE  CHECK:  3  GRAMS  T-gC^f  5  GRAMS  ^  QgZL.  ZERO  CHECK?  _ 

qC  D.  aTE/TIME  * 1  U  3  I  B  3  o  /__a _ TEMP 0-  3  .J2- - RH_/^- 

BALANCE  CHECK:  3  GRAMS  S.ooZTT  ^5  GRAMS  ZERO  CHECK?/iES^) 


a: 


EQUILIBRATION  START  DATE/TTME.  //v/i"-/-*  /  i£T>  j mr  -  _ *ji  ■—  ' 

EQUILIBRATION  END  DATEmME  CLA£/fLL  l£j^OTEMP  ^ - BH  /‘?3 — 

p  at  ANCE  CHECK:  3  GRAMS  5  GRAMS .  ,f>  <  ZERO  CHECK?  <J13p  NO 

QC  nATE/TTME  £-7/  £l  /*»  ^ _ /  /  c  -  TEMP  g - BH  /  ^ 

BALANCE  CHECK:  3  GRAMS  ?  o  cr>  5  GRAMS  B_£££j_  ZERO  CHEaC7(YESJNO 


ZERO  CHEC 


INITALS 


5  7/rz- 


5- 


3  -  7/t& 


3-  7/30 


3.6>7H 


3*  7013 


3.6*1 17 


LBC^ 


3(3X7 


a 


/H 


in  a  vy 


3,  7(10 


J,  70 


3*  6?%  iO> 


5.633c? 


5- 


3,6577 


3 .  <c  7  7- 


d-ry/ 


APPENDIX  E 


Chain-of-Custody  Forms 


PM„  FILTER  CHAIN-OF-CUSTODY  RECORD 


Site: 

Date: 
Filter  I.D. 


•  J— 


jOk-ldt^ 

14201 

UK  l.  A§  tie 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


™#MIC  LAB  lec 


Title: 

-/• 


Title: 


Title: 


Title: 


Title: 


Title: 


Title: 


Title: 


-10/01/93 

Date:  _ _ 

10/01/93 

Date:  ; _ 


Date:  61  lllf?—- 


Date: 

Date: 

Date: 

Date: 

Date: 

Date: 


NORTH  AMERICAN  WEATHER  CONSULTANTS 


19)  RkUbCby.Utokl4tl9  -  <aOD97)-UOD 


IMu  FILTER  CHAIN-OF-CUSTODY  RECORD 


Site: 

Date: 
Filter  I.D. 


\ok  -  ton 


14202 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


NAVC  LAB  lec 
r,1iA¥C  LAB  lec 


Title: 


/ 


Title: 


Title: 


I 


Title: 


-?  ‘  V  ,  > —  \  J-- 

\\ 


Title: 


Title: 


Title: 


Title: 


Title: 


Date: 


Date: 


Date: 


10/01/93 
1 0/01/93 


/d  (  ( (<?J> 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Title: 


HOm< 


AMZXJCAK  WEATHER  CDWULTAHT3  -  I2f3  2X0  %k  Ute  O.  ^  Wlf  •  flOUTO-MOD 


Site: 


XTiVill  Jc  Juu  X  J£wcv  a  t  w*'  “"w  w  w  a 


Date:  16  k' 

'  /Oh 

Filter  I.D.  14203 

Prepared  by: 

NAVC 

LAB 

LEC 

Ttac 

LAB 

LEC 

Relinquished  by: 

Title: 

Received  by: 

Title: 

Relinquished  by: 

Title: 

Received  by: 

V 

r 

Title: 

^6 

Relinquished  by: 

Title: 

Received  by: 

Title: 

Relinquished  by: 

Title: 

Received  by: 

Tide: 

Relinquished  by: 

Tide: 

Received  by: 

Tide: 


10/01/83 

Date:  _ 

10/01/93 

Date:  _ 

Date: 

Date:  /<=^4rS 

Date:  ^  3 _ 

Date:  _ 

Date:  _ 

Date:  _ 

Date:  _ 

Date:  _ _ 

Date:  _ _ 


WORTH  AHDUCAK  WEATHER  COfOULTAKTJ  -  I2TJ  Vat  2X0  SnA,  M  Qy.  (U  -  flDl)TOO3D0 


IM„  FILTER  CHA1N-OF-COSTODT  RECORD 


-rV-> 


Date: 


Filter  I.D. 


Prepared  by: 


tdk  -k)k 


14204 


Relinquished  by: 


Received  by: 


Relinquished  by: 


Received  by: 


NAVC  LAB  lec 


KMC  LAB  lec 


Title: 


Title: 


Titlq: 


Dale: 


Date: 


Date: 


10/01/93 
1  0  /  o  1  /  9  3 


Date: 


Date: 


i 


Title: 


Relinquished  by: 


Tide: 


Date: 


Received  by: 


Date: 


Relinquished  by: 


Date: 


Received  by: 


Date: 


Relinquished  by: 


Date: 


Received  by: 


Title: 


Date: 


jjqCTH  jtLrrTAN  WCATNEX  COKSULTAHT3  *  12f3  W< 


Oy.  U**  •*!  I»  -  001 


m„  flLiXA 


Site: 

.  -r^ 

Date: 

/ob  -  (dfa 

Filter  I.D.  14205 

m c  jAB  LEC 


Prepared  by: 

mt  LAB  lti — 

Relinquished  by: 

Title:  / 

Title:  a 

Received  by: 

Relinquished  by: 

Title: 

Received  by: 

sl  v  / 

S' - *'i  t  1 

Title: 

Relinquished  by: 

Title: 

Received  by: 

Title: 

Relinquished  by: 

Title: 

Received  by: 

Title: 

Relinquished  by: 

Title: 

Received  by: 

Title: 

Dale: 


Date: 


Date: 


,0/01/9® 


,0/01/93 


Date: 


Date: 


Date: 


Date: 

Date: 

Date: 


mokth  amhucah  wBATHacowuiTAKn  -  i»w-a*fc*»*Uba>.u*nn»  -  ^oto-mob 


PMj,  FILTER  CHAIN-OF-CUSTODY  RECORD 


Site: 


-  7?A ' 


Pat1*’  loJl£.  'J£lLk 

Filter  I.D.  14207 


Prepared  by: 


N  A  VC  LAB  lec 
Tltle:NAVC  LAB  leg 


Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


Tide: 

Tide: 

j 

Tide: 

/ 

VA  £A 

Tide: 

A 

‘  j 

Tide: 

Tide: 

Tide: 

Tide: 

Tide: 

Tide: 


Date: 

Date: 

Date: 

Date: 

Date: 

Date: 


■j  0  /  0  1  /  9  3 


-j  0  "  u  *  '  &  w' 


Date: 


Date: 

Date: 

Date: 

Date: 


porrx  amzxjcak  weather,  consult  ahts  -  ists  w—.  aoo 


VI  Ufa  CRy.  IM  UU9  •  fl0ni7M3» 


1  0  /  0  1  /  9  3 


Date: 

Date: 

Date: 

Date: 

Date: 

Date: 


V«OKTM  AMZ3UCAH  WlATHEH  COKKflJTAMTS 


VaiSDO 


kkUbOr.iMMif  -  aoijm-MDo 


Mi,  FILTER  CHAIN-OF-CUSTODY  RECORD 


Site: 

Date: 
Filter  I.D. 


T 

toil*  -  to  lit 

14209 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


N  A  VC  LAB 

LEC 

Date: 

i  O'  u  •  '  ^  w' 

tmcNAYC  LAB 

LEG 

Date: 

1  0  '  0  i  /  9  3 

Tide: 

T 

Date: 

Zd/s/rS 

Title: 

l 

Date: 

Title: 

-l  • . 

Date: 

'*k  -L 1:  3 

Title:  A 

Date: 

Tide: 

Date: 

Tide: 

Date: 

Tide: 

Date: 

Tide: 

Date: 

Tide: 

Date: 

Title: 


NORTH  AMDUCAN  WEATHER  CONSULTANTS  -  I2W  W«*  BOO  W.  **  Ufa*  Cfcy.  Utafc  *4119  -  0DOV73438 


PMy  FILTER 


Site: 

Date: 

Filter  I.D. 

Prepared  by: 


14210 

NAVC  LAB  in 
T“MVC  LAB  lec 


Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


Titl<?: 


Title: 


Title: 


Title: 


Title: 


Title: 


Title: 


Title: 


0 


-,0/01/93 

Date:  _ _ 

1  0/01/93 


Date: 


Date: 


Date: 


Date: 


Date: 

Date: 

Date: 

Date: 


NORTH  AMXUCAK  WEATHER  CDVCXiLTAifTS  -  12W  2300 


kkUbOr,  UtatMtf  -  *DOr7M» 


PM,,  FILTER  CHAIN-OF-CUSTODY  RECORD 


Site:  W 

/0  1  2-1 

-  id'i'y 

Filter  LD. 

14211 

Prepared  by: 

NAVC 

LAB  lec 

Date: 

1  0  '  0  1  /  9  3 

mm 

LAB  LEC 

Date: 

1  0^01/83 

Relinquished  by: 

Received  by: 

Relinquished  by: 

Received  by: 

Title:  j 

Date: 

Title: 

Date: 

///V/4 3 

Title: 

!  . 
i-  -t-u 

/ 

(  -  .  — • 

Date: 

"  l  C  h  * 

Title: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Title: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Title: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Title: 

i"  "li 
'  1! ' 

Mil  H 
imlll  l| 

<1 

at:! 

KOITTK  AMHUCAH  WEATHDL  COK2WLTAHT3 

-  !2FJW«* 

tBDhA,  **  Ufa  Cfcy.  -  p0l>r7>JSD 

Site: 

Date: 
Filter  I.D. 


2 


FMlt  FJJ ,X£K  UlAiivur-cuaium 


2 


/<?/4/-  (ohi 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


14212 

N  A  VC  LAB  lec 
TiMYC  LAB  lTT 


Title: 


Title: 


Title: 


Title: 


Tide: 


Tide: 


Tide: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


1  o  /  0  1  /  9  3 

,  0/01/83 


It 


NOKTM  AMDUCAK  WCATKEX  COKM.TAKB  -  IW  W««i 


kkUbC39.1MMI19  -  mnmVBD 


PM,,  FILTER  CHAIN-OF-COSTODY  RECORD 


Site: 

Date: 
Filter  LD. 


iaki  -  iok> 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


14213 

NAVC  LAB  lec 
"^AWC  LAB  lec 


Title: 


Tide: 


Tide: 


Tide: 


Tide: 


Date: 


-jO/Ol/SiS 


O  /  0  1  /  8  3 


Date: 


.  /d/u42> 


Date: 

Date:  £2^3 

"  (i  k  ■, 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date:  _ 


Tide: 


north  amducah  weather  cdkrjltahts  - 


**  Late  a*.  U»fc  a*:  19 


PM„  FILTER  CHAIN-OF-CUST  TOD  X  Kis-Cuaa/ 


Site:  •  *&'■')- 

_ 

Date:  ^ 

_ 

Filter  I.D. 

142)4 

Prepared  by: 

NAVC 

LAB 

LEC 

Date: 

TtMfC 

LAB 

LEC 

Date: 

Relinquished  by: 

Received  by: 

Relinquished  by: 

Received  by: 

Date: 

Title:^^ 

,;tj.  c~ 

Title: 

) 

Date: 

Date: 

Relinquished  by: 

Date: 

Title: 

Date: 

Received  by: 

Title: 

Date: 

Relinquished  by: 

Title: 

Date: 

Received  by: 

Title: 

Date: 

Relinquished  by: 

Title: 

Received  by: 

Date: 

n  0  /  0  1  /  9  3 
^  q/01/83 

— if/  /t/ <72'  "~L5  '7&*L; 


// 


v  '  yh-  * 


Title: 


nokth  ameucam  wiatke*  co«su.T>»Krs  -  i»  w-a»»«*.  »Utaar.»*wi»  -  mnym-axi 


PM„  FILTER  CHAIN-OF-CDSTODY  RECORD 


Site:  : 

Dale:  id  It  7 

-ic/tf' 

Filler  I.D. 

14215 

Prepared  by: 

NAVC  LAB  lec 

Date:  _ 

,  0/01/93 

Title: 

.0/01/93 

Relinquished  by: 

Received  by: 

Relinquished  by: 

NAVC  LAB  lec 

Date:  . 

Date:  . 

/£>/■  /^3 

Title  . 

Date:  . 

Title: 

' 1  i  %  k  ± 

Received  by: 

t 

s 

1 

s 

T> 

Date:  . 

Tide: 

Date:  . 

Relinquished  by: 

Title: 

Date:  . 

Received  by: 

Title: 

Date: 

Relinquished  by: 

Title: 

Date:  . 

Received  by: 

Tide: 

Date:  . 

Relinquished  by: 

Tide: 

Date: 

Received  by: 

Tide: 

NORTH  AMDUCAH  WEATHER  COWWITAKTS  *  IW  W« 


ckr.  iMk §4itf  -  mnmvoD 


Site: 

Date: 


Jttvlj,  flLllA  UXAJUVUJf-CUaiWWi 

7V-r 


to  ^7  ~  tdtff 


Filter  I.D. 
Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


14216 

NAVC  LAB  lec 

Title: 

NAVC  LAB  lec 


Title: 


w 


Title: 


Title: 


Title: 


Title: 


Title: 


Title: 


Date: 


Date: 


Date 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


4  ^  /  fl  1  /  g  J 

,  o/oi / e  3 


cjt  I  y/4 


"Uk 


W 


Title: 


HOrrH  AMDUCAH  WEATHER  CDKSULTAMT3  -  12f3  w«*  ZXD  3mA  3bk  Ub  Mil*  -  »)WM» 


PM,,  FILTER  CHAIN-OF-CDSTODY  RECORD 


Site: 

Date:  idll  -  /0^ 

Filter  I.D. 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


14217 

UK  LAB  lec 
TOC  LAB  in 


Title: 


Title: 


Title: 


Title: 


Title: 


Title: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


Date: 


,  o  /  o  i  /  9  :~ 

„ R/01 / 9 ? 


.  /ah  ^3 


Tide: 


ftOrPH  AME3UCAK  WHATKEX  COKSULTAXT3  -  |»  W- BOO  fcA.  Ub  Qy.  IM  Ml  1»  -  P01>T7>MD 


PMj,  FILTER  CHAIN-OF-CUMUi>l 


Ste  -  T&- 

f 

naw  lolv-drt 

Fiber  I.D. 

14218 

Prepared  by: 

Relinquished  by: 

NAVC  LAB  in 

Date:  . 

1  0  /  0  1  /  9  3 

TKfaC  LAB  iec 

Date:  . 

,  f)  '  0  1  /  8  ? 

_ _ _ 7^ - T - 

/•  .  7 

Received  by: 

Relinquished  by: 

Received  by: 

Date: 

V  /  /  ' 

Date: 

Title: 

M  1  / 

Cl - ^  ^  (  i  V' — \ 

Date: 

f  k'  k  j 

Tide:  (\ 

o 

Date: 

Relinquished  by: 

Tide: 

Date: 

Received  by: 

Tide: 

Date: 

Relinquished  by: 

Tide: 

Date: 

Received  by: 

Tide: 

Date: 

Relinquished  by: 

Tide: 

Received  by: 

Date: 

* 

Title: 


NOKTN  AMZUCaN  WEATHER  COK*A,TAKT3  -  1213  w, 


uufaG^.iMMif  -  mnym* » 


Site: 


PM,,  FILTER  CHAW-OF-CUSTODY  RECORD 


Date: 


Filter  I.D. 


Prepared  by: 


Relinquished  by: 


Received  by: 


Relinquished  by: 


Received  by: 


14219 

NAVC  LAB  lec 
ffWfC  LAB  l e c 


Title: 


Title: 


f 

; — v 


Date: 


Date: 


Date: 


Date: 


Date: 


0  /  0  1  /  8 


///?- 


U I  *  /c?3 


Title: 


Relinquished  by: 


Title: 


Date: 


Received  by: 


Title: 


Relinquished  by: 


Title: 


Date: 


Received  by: 


Title: 


Date: 


Relinquished  by: 


Title: 


Date: 


Received  by: 


Title: 


Date: 


DOKTK  AUOJCAH 


WEATKEX.  ODKSULTANT3  -  tw  w—  23»  **  C*y.  tM  UU9 


rM»  FILTER  CHAIN-OF-CUa>i\>l>x  mjsaajmju 


Site: 

Date: 
Filter  I.D. 


lj_h^  -ftl-s 

14220 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


NAVC  LAB  lec 

Date: 

"Me: 

NAVC  LAB  LEC 

Date: 

Title:  t 

Date: 

rule-  j 

Date: 

Title: 

^-4-  6~v- 

Date: 

Title:  0 

Date: 

Title: 

Date: 

Title: 

Date: 

Title: 

Date: 

Title: 

Date: 

Title: 

Date: 

Title: 

0  '  ®  ~ 


V  •  > 


“(fkj 


[  aMZXJCAH  WEATHER  COtOULTAKTS  -  !2»  Wm»  2300  M  Uk»  Chy.  IMi  »4Ut  - 


PM,,  FILTER  CHAIN-OF-CDSTODY  RECORD 


Site:  7  { 

Date:  // '/?■ 

-//A> 

Filter  I.D. 

Prepared  by: 

14221 

NAVC  LAB  lec 

rtA¥C  LAB  lec 

Relinquished  by: 

Received  by: 

Tide:  j  . 

Title: 

Relinquished  by: 

< 

Title: 

f 

Received  by: 

rZ> C'-' — 1 

Tide: 

Relinquished  by: 

Tide: 


Received  by:  _ 
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Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


PM1|  FILTER  CHAlN-OF-Cya»IUDi  MJiAAJMLu 

-7“£ A. 


__  -T 

14249 

NAVC  LAB  lec 

Date:  _ 

_  •■/-,<  '  p  r 

1ft VC  LAB  lec 

Dale:  _ 

**  O  5  **\  " 

Title: 

Date:  _ 

/£?  /r/<?  3 

Title:  j 

Date:  _ 

/2*I/o/' ^3 

IT  r 

1/ - 

Date:  _ 

'nr/W 

— - - - 7T - 

Title:  <- 

Date:  _ 

Title: 

Date:  _ 

Title: 

Date:  . 

Title: 

Date:  . 

Title: 

Date:  . 

Title: 

Date:  . 

Title: 

NOKTN  AMDUCAJ*  WEATHER  COfCRJlTAKTS  -  !2f3  W_  2SD0 


Ute  Qy.  Utafc  »4Ut  - 


IMw  FILTER  CHAIN-OF-CCSTODY  RECORD 


Site: 

Date: 
Filter  I.D. 


7^-  ~ 


Prepared  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 
Relinquished  by: 
Received  by: 


Fs-Jo  -J£JLL 

14250 

NAVC  LAB  lec 

T_  _ 

NAVC  LAB  lec 


Title: 

U—4  <  i  i 

Tide: 


Title: 


Title: 


Title: 


Title: 


Tide: 


Tide: 


r 


Date:  _ 

Date: 

*  - 

Date: 

/d)  It  Us 

Date: 

/^kk^ 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date:  . 

Norrx  amducan  weathex  co*oultakts  -  vm  w«t rm  a-*.  u*  ay.  ww  -  aoxymaa 


CHAIN  OF  CUSTODY  RECORD 


CHAIN  OF  CUSTODY  RECORD 


NORTH  AMERICAN  WEAT1  ICR  CONSULTANTS  -  3761  SOU  11 1  700  EAST,  SALT  LAKE  CITY,  UTA!  1 84106  -  (801)  263-  3500 


APPENDIX  F 


Field  Data  Summary/Calculation 
for  MFC  Samplers  Forms 


Project 


Sampler  ID  ycs-z 


Part  A. 


Filter  No. 


FOR  MFC  SAMPLER 

1  4250 


:Field  Data  (VoL  of  air  sampled) 

Site  jtl _  Date,  on  off  q/z/Ul 

Sample  Period:  fojs  ~  &  ^ 


Sample  Time 

Sampler 

Manometer 

Readings 

Tima  Clock 
Seeing 

Flap— ft 

Tuzw  Motor 

*  P« 

is.  KjO 

- 

Stop 

_ _  /  U 

/ 

Sure 

WSBM 

Total*  Hn. 

- p - 

Mean 

Tav  (Average  Temp.) , 


•K 


P*v  (Average  Barom.  Press.) 


masHg 


Sampler  Calibration  Relationship: 


b 
r  * 


Calib.  Date: 


Date  of  Quarterly 
Calibration  Verification 


Qa  =  {[mean  (TavyPav^-b}  {1/m} 


Elapsed  Time 


min 


Qa  = 


mVmin  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 

C/^J  _ _ 

sH-  tqc :o 


Performed  by:  _  Checked  by: 

Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

T  .d.S'ZS' 

Tare 

3.6.r^o 

L&z. 

Net  (Wn) 

C-cook 

-TgcLs' 

Part  C.  PMl0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav)  Vstd  =  (Qstd)(elapsed  time) 

Qstd _ std  m3/min  Vstd _ std  m3 

PMl0  Concen nation  =  (Wn)(10*)/Vstd  PMl0  Concentration _ /ig/std  m3 


Performed  by: 


Checked  by: 


^orrH  iMUjciN  wxA*na*c<y«ULTA.vn  -  un  wirr  zxm  »ovrH.  salt  laxj  cmr.  utau  mui  -  mnm 


Filter  No. 


14249 


Sampler  ID 


Project  A/ ^2- 


Part  A.  -  Field  Data  (Vol.  of  air  sampled) 
Site  _ _ _ 


Sample  Tixse 

Smpler 

Manometer 

Readings 

Tuna  Clock 
Sacriaf 

EUpatd 

Timm  M«cr 

A  P. 
in.  H,0 

Stop 

Sun 

Toed,  Hr*. 

Mean 

Date,  on 


ijjdrs 


off 


/A  Aw 


Sample  Period: 

Tav  (Avenge  Temp.) _ *C 

P»v  (Avenge  Barom.  Preas.)  _ 


mmHj 


Sampler  Calibration  Relationship: 

m  *  _ 

b  -  _ 

r  *  _ 

Calib.  Dam: _ _ 


Date  of  Quarterly 
Calibration  Verification 


Qa  = 

qT» 


{[mean  (Tav)/Pav]‘°-b}  {1/m}  Elapsed  Time  - - - - 

_ mVmin  Where  Tav  =  *K  and  Pav  -  mm  Hg 


min 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 

_ _ _ 

_ _ 

Performed  by:  _ _ _ _ _ _  Checked  by:  - - 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

X 

Tare 

3 

Net  (Wn) 

Q.QUOO 

/>//s"  hi 

Part  C. 


PM10  Calculations: 

Qstd  =  Qa  (Pav/Psttft  (Tstd/Tav) 

Qstd _ _ _ std  m3/min 

PM|0  Concentration  =  (WnXlO*)/^*^ 


Vjtd  **  (Qstd)(elapsed  time) 

Vjtd _ _  std  m3 

PM,0  Concentration _ _ _ /ig/std  m3 


Performed  by: 


Checked 


by: 


sorTH  a.MIIJCA1*  wntATK**COe«L'LTA.VT» 


trn  win  o**  aocm.  salt  uuu  city,  i/taji  a*u*  - 


FOR  MFC  SAMFLfcK 
Project  AVj_ 2-^  Filter  No.  ~  ^ 

Part  A.  Field  Data  (Vol.  of  air  sampled) 

Site  __ _  Date,  on 


Sampler  ID  j  2 _ 

I'fl’h?  off  t±IztL 


Sample  Time 

Sampler 

Manometer 

Readings 

Time  Clock 
Seeing 

Elapsed 

Time  Meter 

Stop 

_ 

Sun 

Emm 

Tool,  Hr*. 

Mean 

Sample  Period 
Tav  (Avenge  Temp.) 


iod:  -  19-  If 


•c 


•K 


Pav  (Avenge  Barom.  Press.) 


mmHg 


Sampler  Calibration  Relationship: 

m  =  _ 

b  =  _ 

r  =  _____ 

Calib.  Date: _ 

Date  of  Quarterly 

Calibration  Verification  _____ 


Qa  =  {[mean  (Tav)/Pav]l/:-b}  {1/m} 

Qa  =  _ 


Elapsed  Time 


nun 


rrrVmin  Where  Tiv  =  #K  and  Pav  «  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 

/  y  cQ _ 

cu  \Hco- 


Performed  by:  _  Checked  by: 

Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

3.  £  s~ cxd 

Tare 

73 

Net  (Wn) 

"0-CKro5~ 

fgdJ 

— - - - - 1 

Part  C.  PM,0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd _ std  mVmin 

PM,0  Concentntion  =  (Wa)(10*)/Vstd 

Performed  by:  _ 


Vstd  =  (Qstd)(elapsed  time) 

Vjtd _ std  mJ 

PM10  Concentntion _ pig/ std  a? 

Checked  by:  _ ’ _ _ 


hoith  i  wcan  wiaTtoi  c<yaiiTA.vn  -  tm  wux  aa*  kxjth.  salt  LjULZ  city,  in’  ah  »eii>  -  mmimM* 


Filter  No. 


*  2  4  7 


Project . 
Fart  A. 


A7¥t- 


Field  Data  (VoL  of  air  sampled) 
She  ** _ 


Daie,  on 


Sampler  ID 

C- 


^  off 


I'X  A  k 


Sample  Time 

Sampler 

Manometer 

Readings 

Time  Oock 

Elmpoed 

4  P. 

Sectmg 

TuMMttr 

in.  HjO 

Stop 

_ 

L )fL _ 

Sun 

warm 

1  1 

Total,  Hn. 

Meats 

_ 

Sample  Period: 

Tav  (Avenge  Temp.) 


iod:  * 


Ptv  (Avenge  Barom.  Press.) 


,  mznHg 


Sampler  Calibration  Relationship: 

m  =  _ 

b  =  _ 

r  =  _ 

Calib.  Dare: _ 

Date  of  Quarterly 

Calibration  Verification  - 


Qa  =  {[mean  (TavJ/Pavj^-b}  {1/m} 


Elapsed  Time 


min 


Q»« 


mVmin  Where  Tsv  =  *K  and  Pav  «  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  penod: 

>212. _ _ _ 

sM  Mctf  _ 


Performed  by:  _ _ _  Checked  by: 

Part  B.  Filter  Data  (Mass)  _ 


Weight,  g 

Date 

Recorded  by. 

Final 

X  6  s -j<z 

Tare 

S. 

C 

Net  (Wn) 

O-obcH 

-feed 

i 


\ 

\ 


Part  C.  FMW  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd _  std  m3/min 

PM,o  Concentration  =  fWn)(10*)/Vstd 


Performed  by: 


Vstd  =  (Qstd)(eUpsed  time) 

Vstd _ _  std  mJ 

PM, 0  Concentration _ _ pg/std  m3 


Checked  by: 


-OrTH  iXIUCa.1  w*VTKI«COM«l.vrA.VT-» 


•OtTM.  »AlT  UU CTTY.  WaH  »»UJ  •  Win  tp*11 


X  Ui\  if xx'  s_  Jn-<u 


Project  /WV  £ 


Filter  No. 


14246 


Sampler  ID  2_£^1  ^ 


Part  A. 


Field  Data  (Vol.  of  air  sampled) 

Site  ^22 _  Date,  on 


Sample  Time 

Sampler 

Manometer 

Readings 

Time  Clock 

Elapsed 

Setting 

Time  Meter 

in.  HjO 

Scop 

wem hi 

Sun 

/z 

Tool.  Hn. 

/A  7 S' 

Mean 

/rs" 

Sample  Period:  '  i>h 

Tav  (Avenge  Temp.)  ZlilL  *c  *K 

Pmv  (Avenge  Barom.  Press.)  £.^'*1  mmHg 
Sampler  Calibration  Relationship: 

b  =  £3*  C)C?f/ 


Cilib.  Due:  7/Q^S 


033222 


Qa  =  {[mean  *P„  (Tav)/Pav]1/:-b}  {1/m} 

Qa  =  _ (_  ^  ^  n^/min 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Time  7^ _ 

Where  Tav  =  *K  and  Pav  =  mm  Hg 


> 


Unusual  activities  or  weather  conditions  near 


site  (if  any)  during  the 


sampling  period: 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

T  657<o 

z%cu 

Tare 

3 

Net  (Wn) 

O-o ^/f 

Part  C.  FM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Q«d  !_£_ ±±£_  std  m3/min 

PM10  Concentration  =  (Wn)(10*)/Vstd 


Performed  by: 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  [OfLLlL  Z.  Std  m5 

PM, #  Concentration  &  / _ fig/std  m1 


Checked  by: 


I 


NOr-~H  4.MIUCA.N  WlATHll  co««aT*.vn 


an  *octh.  «Ai,T  ulxx  cm,  ur  am  -  rnnimjam 


Project 

Part  A.  Field 


Filter  No.  '  H  Sampler  ID 


Tool.  Hn. 


Field  Data  (VoL  of  air  sampled) 

Site  iL—L _ 


Sample  Time 
Tiaw  Clock 

Saoinf  Tuna  M* 


Sampler 

Manometer 

Readings 


m.H.0 


I _ 

63sai  /■  °t 

C'lZC.C.  1/6- 

IH'rt _ 

£ZfH 


Date,  on 

Sample  Period:  l9'h  ~/<?/^> 

Tav  (Average  Tea?).)  ^~7^— *K 

Pav  (Average  Beorn.  P«s.)  £lll_ 
Sampler  Calibration  Reladonsfaip:^ 

m*  QidZ2L 
b>  Q1OH2Z 
r  =  &22ZZE 

Calib.  Date: 


i  M“”  Date  of  Quarterly 

Calibration  Verification 

^T=  ([mean  *P„  (Tav)/Pav]‘«-b}  {1/m}  Eapaed  Time  l±H-L - 

—  _  /  7<?^7  rf/min  Where  Tav  =  »K  and  Pav  =  mm  Hg 

Q*  —  - 1 - — - - 

Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  pen  “ 


Performed  by: 

Part  B. 


Checked  by: 


Part  C. 


Filter  Data  (Mass) 


Weight,  g 


Recorded  by: 


5-  70%*t 


Net  (Wa)  I 


/'>-//<?£/?>  I  '/£><xy 


PM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 
Qstd  LjLIL  ^  5td 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  ^  std  m5 


PM,,  Concentration  =  (Wn)(10*)/Vstd  PM„  Concentration 


/5>~  S7^ 


Performed  by: 


4_M  g  XJC A.*4  WIaTMU 


Cheeked  by: 


co~ci.ta.-t,  -  nr  =»•  *octh.  iaxt  la*,  cmr.  ltaU  • 


Project 


/wn. 


Filter  No. 


rOK  MfrL  xamhim 

,  '  4  2  4  4 


Part  A.  Field  Data  (Vol.  of  air  sampled) 

Site  ^ 


Stapler 

Manometer 

Readings 


Date,  on 


Sampler  ID 


J's-k  h> 


Sample  Period:  I P/ 2  -  /2-1 
Tav  (Avenge  Temp.  )~j_  7  »c 
Ptv  (Avenge  Banom.  Press.)  OzZjZZ 
Sampler  Calibration  Relationship: 

m  =  Q-^[7_3 

b=  &M43L 
r  *s  QEEZZzL 

Calib.  Daze:  ‘Thk'^. 

Date  of  Quarterly 

Calibration  Verification  _ 


Qa  —  {[mean  (Tav)/Pav]1/:-b}  (1/m) 

57=  /-V£*D 


Elapsed  Time  / _ 

mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by:  _ _ _ _ 

Part  B.  Filter  Data  (Mass) 


/T-Z/S'Ar 


/A 


Weight,  g 


J-  7/2  O 


3  6?^?^  7 


Net  (Wn)  O 


Part  C.  PM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd _ /  ^  Ct  <  Std  m3/min 


PM,0  Concentration  =  (WnJClO^/Vstd 


Checked  by: 


Recorded  by: 


C 


Vstd  =  (Qstd)(elapsed  tune) 

&*ZML  ■*-’ 

PM10  Concentration  ^<5^^ *j~C)0 


liglstd 


Performed  by: 


Checked  by: 


Nor— VJ  4.MIRJCA.N  WTaTKI*  COf«L’LTA>T» 


12TJ  W«T 9M  KX.TK  i  ALT  Lilt  cmr.  UT Ail  ULL* 


Project 


A^L 


Filter  No. 


J  2  4  O 


Part  A*  Field  Data  (VoL  of  air  sampled) 


Tool,  Hi*. 


Dale,  on 


Sample  Time 


Simpler 

Manometer 

Readings 


Tim*  Clock  EUp**i  *  *• 

Tim.  M«a  “•  Ki° 


L±X=r 

/  s~s 

JTJz  l/^~~ 


Sampler  ID  - - - 

on  idtk7  off  j 

Sample  Period:  /^*/^  ^'3 

Tav  (Avenge  Temp.)  lLZ—*C 

Pav  (Avenge  Bamm.  Press.)  »“H* 

Sampler  Calibration  Relalioiisb^^ 


Calib.  Dam:  <SV/|,5^X 


Q.cyUv'Z- 


Qa  =  {[mean  *P„  CTavyPav]'r-b}  {1/m} 

qt=  li^±£L - 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Time  ' /"  ^ - - - 

mVmin  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  Of  «ay)  during  the  sampling  period: . 


Performed  by: 


Checked  by: 


Part  C. 


Filter  Data  (Mass) 


FM10  Calculations: 

Q^d  =  Qa  (Pav/Pstd)  (Tstd/Tav) 


Vstd  =  (Qstd)(elapsed  time) 


std  m3/min  Vstd 


Concentration  =  (Wn)(10*)/Vstd  PM10  Concentration 


Irf std  m’ 

M-ir#*rttration  /  ‘  _ _ 


Performed  by: 


Checked  by: 


'LS 


jig/ std  i 


jrrx  i.MiRjc-L'*  wxatkx* 


co«ilt.ta.nti  .  cnwtiT=-*«.T*..»iTUuarr.ur**mu. 


r  UR.  i*irc  OAiYiri^iv 


Projea 


kl*'< 


Filter  No. 


Fart  A.  -  Field  Data  (Vol.  of  air  sampled) 


Site  r 


Date,  on 


Sample  Tune 


Tin*  Clock  EUp**d 

Seeing  Tux*  Mater 


Sampler 

Manometer 

Readings 


Sampler  ID  j 

,n  /jkjJ?!  off 

Sample  Period;  hlf7  -nit* 


Hi  -s^n-7  |  /',r 


Tav  (Avenge  Temp.) 


-SW  T  1^10 


Pav  (Avenge  Barom.  Press.)  mmHg 

Sampler  Calibration  Relationship: 
bx= 


b  =  Q_Oto<l 


Calib.  Date:  <MS&1 

Date  of  Quarterly 
Calibration  Verification 


Qa  =  {[mean  *P»  (Tav)/Pav]l/:-b}  {1/m} 
Qa  —  /  6^2 _ 


Elapsed  Time  -*  ^ _ 

mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by: 


Part  B. 


Part  C. 


Filter  Data  (Mass) 


Weight,  g 

Final  5-  & 

Tare  3  6?  3 

Net  (Wn)  Q  6Hcl'l' 


/‘Z-Z/z’/'fl 


PM,.  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 


fi’CH* 


std  m3/min 


Checked  by:  _ _ 

Recorded  by: 

'ZkiU. _ 

_C£^_ _ 

I 

Vstd  =  (Qstd)(eUpsed  time) 

Vstd  /A  S  /  jtd  m3 


PMl0  Concentration  =  (Wn)(10*)/Vstd  PM,0  Concentration 


re? 


Performed  by: 


'7^' 


Checked  by: 


(ig/std  m5 


^jtth  t  lico  atmx*  c(yoiiTs.vn  .  cn  wxrr  *octh_  »>*xt  laxi  ctty.  ltaji 


Project  _ 
Part  A. 


IIHZ- 


Filter  No. 


Sampler  ID 


T. / 


Total ,  Hn. 


Field  Data  (Vol.  of  air  sampled) 
Site  _?LZ _ 


'/z?h 


Sample  Time 


Tus*  Clock  EUp*«d 

Seeing  Tun*  Meu 


Sampler 

Manometer 

Readings 

in.  H.O 


Daze,  on  //,  off 

Sample  Period:  h(/}-7  ~  if 


Tav  (Avenge  Temp.) 


-f-H  Ul-0 


/,&> 

icnx^  l  i- 

TZ07  JZ 


Pav  (Avenge  Banwn.  Press.)  ™nHg 

Sampler  Calibration  Relationship: 

■  ■  m  = 

b=  p£±{7_ 

r  =  offrlZZl 

Calib.  Date:  9lishl 


Qa  =  {[mean  aP„  (Tav)/Pavr*-fa}  {1/m) 

Qa  =  /  £  / <£%_  _ 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Time  &  - 

tnVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  penod: - 


Performed  by: 


Part  B. 


Net  (Wn) 


Filter  Data  (Mass) 


Weight,  g 

J.  6«7W7 

s  (fj^J 

/rC'ioU 


/, Z /'-Z 7> 


Part  C.  PM,0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Ostd  /  V  ~Z_  std  m3/min 


Checked  by: 


Recorded  by: 


Vstd  =  (Qstd)(elapsed  time) 


std  m1 


PM,0  Concentration  =  (Wn)(10*)/Vjtd  PMl0  Concentration. 


/%?•&( 


Performed  by 


;  'T&c-iJ 


Checked  by: 


jig/ std  m3 


sor-w  cm  t  uc  wiatmi*  ccw«aTA.vn 


cn  win 


•ot-TH.  salt  t ,aii  on.  ltah  —u*  - 


Project 


Filter  No. 


14240 


Sampler  ID  j  A  ~ 


Fart  A. 


Tool,  Hn. 


Field  Data  (Vol.  of  air  sampled) 
Site  _ _ 


Dare,  on 


Sample  Time 


Tied*  Clock 
Seeing 


EUpa*d 
Tima  Mater 


Stapler 

Manometer 

Readings 

in.  K,0 


id  -V/'-X;  ~  off  Mf-hj 

Sample  Period:  -tt!$ 


Tav  (Average  Temp.) 


-S"'^  ap 


Qa  =  {[mean  (Tav)/Pav]I/:-b}  {1/m} 

5T=  /<>?&- 


Elapsed  Tune 


Pav  (Average  Barom.  Press.)  mmHg 

Sampler  Calibration  Relationship: 
m  = 

b  =  e-w? 

r  _ 

Calib.  Date: 

Date  of  Quarterly 

Calibration  Verification  _ 

WH7-3& _ HI _ min 


mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  iny)  during  the  sampling  period: 


Performed  by:  _  Checked  by: 

Part  B.  Filter  Data  (Mass) 


Part  C.  PM10  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav)  Vstd  =  (Qstd)(elapsed  time) 

Qstd  /  J>  Cp  f / _ std  m3/min  Vstd  /^!/C  std  m3 

PM,0  Concentration  =  (Wn)(10^)/Vstd  PMiq  Concentration  ^  ^  _ fig! std  m3 


AMZ* 


Project  Filter  No. 

Part  A.  Field  Data  (Vol.  of  air  sampled) 

c:„  &t 


Stapler 

Manomerer 

Readings 


14  2  3  9 


Sampler  ID 


//4-3/4 


i>J'  ~  < 

CTS^O 


Darn,  on  /  W^| 

Sample  Period:  ///i? 

Tav  (Avenge  Temp.)  _*C  A.^7'  — *K 
Pav  (Avenge  Barom.  Press.)  -li£ —  BinHg 

Sandler  Calibration  Relationship^ 

“ » 

r  =  &922JZ 

Calib.  Date: 

Date  of  Quarterly 

Calibration  Verification  _ 


Qa=  {[mean  aP«  (Tav)/Pav],r--b}  {1/m}  Bapsed  Time  - — 

—  _  rf/min  Where  Tav  =  «K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  «ay)  during  the  sampling  period: - - - - - 

A lAe.  ^  ~™'s  Zj»zt£k>L 


1  ?  cT>  I 


Performed  by:  _ _ _ _ 

Part  B.  Filter  Data  (Mass) 

Weight,  g 


Checked  by: 


Final 

Tare  3^1 

Net  (Wn)  ()  ■  O 


Part  C. 


Date 


Performed  by: 


PMia  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  /  /V  V  ^  •> _ std  m3/min 

PM w  Concentration  =  (Wa)(10*)/Vstd 

'7%o<y _ 


Recorded  by: 


Vstd  =  (Qstd)(elapsed  rime) 

Vjtd  7  ^  7  Z7  std  m3 

PM10  Concentration , 


Chocked  by: 


^ig/std  m3 


Norrx  ^MgRJCA.^«TtATXR*CO^*LUTA.vr» 


un  wifTD« 


♦OCTHL  •  Ai_T  LJULX  CTH .  UTAH  *«UJ  * 


X  UA  i»AX  C  onxm  x 

Project .  AttkL  Filter  No.  j  4  2  3  8 

Part  A.  Field  Data  (Vol.  of  air  sampled) 

Site  _  Date,  on 


Stop 


Sun 


Tool,  Hn. 


Mean 


Sampli 

:  Time 

Tima  Clock 
Scoiof 

EhpMd 
Tim*  M«ur 

Sampler 

Manometer 

Readings 


Sampler  ID 

off  JL 

i  Period:  //^ 


\JW  l- 


Sample  Period; 

Tav  (Average  Temp.)  ~/  <^  *C  £ 
Pav  (Average  Barom.  Press.) 

Sampler  Calibration  Relationship: 

m =  <^»,Y*Z3(s 


ms 

b  =  &££// 

r  =  tf'W. 


Calib.  Date:  _l£- 


Qa  =  {[mean  *P„  (Tav)/Pav]l/:-b}  {1/m} 

oT=  /  7d:;r 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Time  / ^ 
mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 


Performed  by:  _ 

Part  B.  Filter  Data  (Mass) 


Checked  by: 


Weight,  g 

Final 

3 .  7/ Jo7 

Tare 

3-  6,7^ 

Net  (Wn) 

OOC74 

Part  C. 


Date 


Performed  by: 


PM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  ^  C?  ^ _ jtd  mJ/m;n 

PM,0  Concentration  =  (WnXlO^A^std 


Recorded  by: 


Vstd  =  (Qstd) (elapsed  time) 

Vstd  a  /  std  m3 

PMl0  Concentration  ^ 

Checked  by:  _ 


pg/std 


>0 rru  *.MUJC^MATKIlCO«H.lT4.vn 


\zn  +rt_8T  zsm  ♦OUTU.  •  aXT  UlU.  CTTY.  CTaH  **ll>  • 


Project 


Filicr  No. 


1  4237 


^ampler  ID  _i 


Part  A-  Field  Data  (Vol.  of  air  sampled) 
Site  _ 1 - 


<_Mk. 3 


//Uj. 


Sample  Time 

Sampler 

Manometer 

Readings 

Tun*  Qock 
Seeing 

EUp*«d 

Tiro*  M*t*r 

mm 

Scop 

mm 

Sure 

/  7 

Toad,  Hr*. 

ij-77 

Mean 

/•°i 

Daic,  on  / 1 rh'  ~3>  off 

Sample  Period:  ///^'  '  ////;z  / 

TaV  (Avenge  Temp.) .  I-  Q—*C  ^ 


Pxv  (Avenge  Barom.  Ptess.) 


Git1! 


mmHg 


Ampler  Calibration  Relationship: 

m  =  Q  •  n_  _ 

b  *  Qjgt!22— 

r  =  QW?7Z_ 

Cilib.  Date:  <7vfc^T5 


IHie  of  Quarterly 
Calibration  Verification 

EUpsed  Time  *2- - - - - 


Qa  =  {[mean  *Pa  (Tav)/Pav]ir--b}  {1/m} 

—  _  /  _ nf/min  Where  Tav  =  °K  and  Pav  =  mm  Hg 


TTI1T1 


Unusual  activities  or  weather  conditions  near  site  Of  «*y)  duria8  <*»  uin?ling  P*"0* 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


ran 

±  ULCl  i/aui 

Weight,  g 

Date 

Recorded  by: 

Final 

5.  7//4 

tH/z'fa's 

Tare 

7  US'lT- 

Net  (Wn) 

n-oGo^  '  to 

Part  C.  PM, #  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  j f- 6  tfj’ _ 5td 

PM,o  Concentration  =  (Wn)(10*)/V3td 


Performed  by: 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  a  7  a  T  /  ^  ltd  m3 


PM  io  Concentration 


Checked  by: 


('O'- 


^ig/std  ox3 


>o«t*  tMiajco  wiATHncowsiiTa-vrs 


SOUTH.  *A-LT  LjULK  CTTY .  LT*H  *-U* 


*UK  MJPC  iAMl'Liit 

Protect  Filter  No.  }  4  2  3  8  Sampler  ID  LlflzL - 

Date,  on  0ff  lAlA l3 

Sample  Period:  iih&  ~  (/h~  / 

Tav  (Avenge  Temp.)  l££  *C  A2±£-'*- 
Pav  (Avenge  Barom.  Press.)  V  mmHj 

Sampler  Calibration  Relationship: 

m  a= 

b  =  Ct  (JJH3. 

x  s  O  •  ^77-33 

Calib.  Dare:  _ 


Date  of  Quarterly 

Calibration  Verification  _ 

Qa  =  {[mean  aP„  (Tav)/Pav]I/:-b}  {1/m}  Elapsed  Time  UtZ-^L  L  — _ “k 

Qa  =  /  _ mVirnn  Where  Ttv  =  °K  and  Pav  =  mm  Hg 


Part  A.  Field  Data  (VoL  of  air  sampled) 

w  She  _£± _ 


1 

Sample  Time 

Sampler 

Manometer 

Readings 

Tun*  Clock 
Seeing 

H*p**d 

Tim*  M  *cer 

Bi 

Scop 

iczcrjr 

Sure 

9EB 

Tool.  Hn. 

Muq 

Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

"5  ~7  /  3  (=> 

/ '?-//>  A/  j 

'7^^' 

Tare 

3 

^  jjL%  fa 

Net  (Wn) 

0  0C?77 

/'j-A$  A/? 

7&U 

Part  C.  FM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  LlJL-L  jl  ^  std  m3/min 
PMl0  Concentration  =  (Wn)(10*)/Vstd 

Performed  by:  'ZZAzL _ 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  jtd  m1 


PM,0  Concentration  ^ 
Checked  by:  .  _ tf< 


Mg/std  m3 


i 


no«TTH  UJC an  W1  athx *  CO«l LIT A.VT1 


vui  Z2**  ♦Oi.TH.  IaLT  LaU  CTTY.  LTaJJ  ML19  •  •niTW*** 


Project  _ 
Part  A. 


A(Vz-  Filter  No.  14  2  8  5 

Field  Data  (Vol.  of  air  sampled) 

Site  tktL _ 


Sampler  ID 


Ts  ''  - 


Daie,  on 


Sample  Time 


Sampler 

Manometer 

Readings 


Tun*  Clock  Bep»*d 

Seeing  Time  Mater 

ia.  H.O 

Stop 

Surt 

Tool.  Hr*. 

Muo 

TW 

jn  Jt-k?  off  uh&L 

Sample  Period: 

Tav  (Average  Temp.)  zL  ^-*C  / 21  - -** 

Pav  (Average  Barom.  Press.)  —  ““H* 

Sampler  Calibration  Relationship: 

^  m  =  <3-  HVOG 


Tom.  Hn.  — - - - - - J  Calib.  Date:  xisSx. 

1m..  I  [EMi  LM  ■ 

Date  of  Quarterly 
Calibration  Verification 

qT=  {[mean  *P„  (T»v)/Pavl,i:-b}  {1/m}  .  ;  Elapsed  Tune  /j&Q-  l£ - 

^  _  -A  7  i  7^  /■  7/  55  mVrnin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


<0  06/7 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by:  _ _ _ _ — 

Part  B. _ Filter  Data  (Mass) 

Weight,  g 


Checked  by: 


Final  JJC 

Tare  B 

Net  (Wn)  (j  ■ 


Date 

Vzghj, 


Part  C, 


Performed  by: 


PM, 0  Calculations: 

Ostd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 
-  /  K-S^.  . 


Qstd  std  m3/min 


PM,0  Concentration  =  (Wn)(10*)/Vstd 

_ _ 


Recorded  by: 


Vstd  =  (Qstd)(ela^^rime)^5<:^djr 


Vstd  Zc 


std  my#*-'  / 

.  _  .  y  /  -r  S  » 


PMl0  Concentration  1 /  _  Z _ « 


Checked  by: 


or""H  4.mSUCa>  wiaTKIt  CO«»ULT  a/^T* 


.  Lm  WUT  =»•  *OCTTL  •  ALT  1  aU  -TTY .  UT  AH  *-115  - 


wnr ■rrv*** 


T^- 


Toul,  Hn. 


Sample  Tune 


Timm  Clock  £lapMd 

Smxaai  Timm  M«(e 


Sample 

Manometer 

Readings 

*  P. 

in.  HjO 


"  zr.97  TW 


Sample  Period;  U/n  - 1'"- 


Tav  (Avenge  Temp.)  —/•  %  *C 

P*v  (Avenge  Barom.  Press.)  mmHg 

Sampler  Calibration  Relationship: 
m  = 

b  =  0OH<=fy 


Calib.  Date: 


Date  of  Quarterly 
Calibration  Verification 

Qa  =  {[mean  *P„  (Tav)/Pav],/:-b}  {1/m}  Elapsed  Time  /^T^ul _ 

-  I  s—  Lt  I  <&  'fa  ^ 


(  t IQ 


mVmin  Where  Tiv  —  °X  and  Pav  —  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by:  _ _ 

Part  B.  Filter  Data  (Mass) 


Checked  by: 


Part  C.  PM,.  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  ^  ^  mJ/min 

PM10  Concentration  =  (V/nXIOVVjtd 


Vstd  =  (Qstd)(elapsed  time)  Y6  ^ 

^  G?  & 

Vstd  gg fg  ltd  m’  ' 

PMl0  Concentration  _ ng/std 


Performed  by: 


Checked  by: 


^orrn  *.m  me  an  wi  atmi  «  cwaiiT  *.vrj 


•CK-TH.  •  A-LT  UII  CITY.  LTaH  ••115 


Part  C. 


Performed  by: 


PM,0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (TstdyTav) 

Qjjj  /  ^77"  std  m’/mii 

PM10  Concentration  -  (Wn)(10*)A^std 


Vstd  =  (Qstd)(elapsed  time)  ^ 
Vstd  ^ 

PMl,  Concentration 


jlg/std  1 


Checked  by: 


(Cr:M  ^HiCowi*r>atCO«.aT^vn  -  ^  wut3- 


•ocru.  salt  uu  cm.  utau  **ii» 


Project . 
Fart  A. 


ruA  ftirt  iAi>xr a-uc-jx 


fir  Hz- 


Filter  No. 


~  3  1 


Sampler  ID 


Total.  Hr*. 


Field  Data  (Vol.  of  air  sampled) 

Site  ILL _ _ 


Date,  on 


.Sample  Time 


Tim*  Clock  EUpatd 

Seeing  Time  Meter 


Manometer 

Readings 


*  K 

in.  H,0 


/^7T7  -  _ 


on  iJillH.  °ff 
Sample  Period:  U  /ft- 1  f /^ 

Tav  (Average  Temp.)  Z7jJ_*l 

Piv  (Average  Barom.  Press.)  »mHg 

Sampler  Calibration  Relationship: 

m=  /.£>/Os' 
b  =  O-Q/57 


/G-M 


Qa  =  {[mean  aP„  (Tav)/Pav]1/:-b}  {1/m} 

5T=  /s-s-3? 


Elapsed  Tune 


r  =  h 

Calib.  Dale: 

Date  of  Quarterly 
Calibration  Verification  _ 


Li-<- 


mn  * 


rrP/min  Where  Tiv  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period:  — - - 

~\tcl  £<r<~’£T&br  bb'-^  r* *4**? 


'-C-TC  & 


Us  ■  b>  Tr.’i- 


?  *s  ■**'crs  : 


azft- 


Performed  by: 

Part  B. 


Part  C. 


Filter  Data  (Mass) 

Weight,  % 


Final _ 2,  7JJ^_ 

Tare  "3  6?  V  7  / 

Net  (Wn)  Q.  O&y  > 


j_/ggfa 


PM,0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

—  g^-  . 

Qstd  3  _ std  m  /min 

PM|0  Concentration  =  (Wn)(10^A^std 


Performed  by 


Checked  by: 


Recorded  by: 


7$^ 

7&c'-' 


Vjtd  =  (Qstd)(elapsed  time)  ,  ,3^ 

?/<3j  S&*77 

PMl0  Concentration  _  ~  _ itg/std  m5 


Checked  by: 


>or-H  ^njCA.NWiaTHX*c(y<iLiTA.'n  .  cn  mtt 


*OCTH.  §aJ.T  l  all  CITY.  UTaH 


Project . 
Part  A. 


Filter  No. 


Sampler  ID 


^3Q 


Field  Data  (Vol.  of  air  sampled) 

Site  _  .  Daie,  on  /  /  ^  off 

Sample  Period:  if  III  ~  n!'*/- 

Tav  (Avenge  Temp.) - #C  - *K 

p»v  (Avenge  Barom.  Press.)  - mmHg 

Sampler  Calibration  Relationship: 

m  =  _ _ _ 

b  »  _ _ 


Calib.  Date: 


Date  of  Quarterly 
Calibration  Verification 


Sample  Time 

Sampler 

Manometer 

Readings 

Time  Clock 

ElipMd 

A  P- 

Seeing 

Timm  M«ur 

in.  H,0 

Stop 

,:y 

| 

Surt 

\  r 

1 

Tool,  Hr*. 

| 

Muq 

Qa  =  {[mean  aP„  (Tav)/Pav]ir--b}  {1/m}  Elapsed  Time 


min 


Qa  = 


nfVmin  Where  Tav  =  *K  and  Pav  *  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


H-t 

c;^ 


lZ/£l 

/-/c? 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

Z  6  5?(oC> 

Tare 

3 

L&- _ _ _ 

Net  (W'n) 

- — .  . 

•**  ““  ( 

*  ^  w  w 

| 

Part  C. 


PMI0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (TsttLTav) 

Qstd  _ _ std  mV  min 

PMI0  Concentration  =  (Wn)(10*)/Vjtd 


Vstd  =  (Qstd)(elapsed  time) 

Vstd _ _ std  m3 

PM10  Concentration _ _  to5 


Performed  by: 


Checked 


by: 


OfTH  a.MUJCAHWlaTHIlCOWll.lUvn  •  UT1  W\XT 


•OCT-IL  *ALT  L-kXJlCmr.  LTaH*«U»  • 


9\  «■! 


ruR.  nirc  aAmx  jjcjtv 


Project 


Art}* 


Filter  No. 


1  42  2  9 


Sampler  ID 


-fSP't 


Part  A.  Field  Data  (VoL  of  air  sampled) 

Site  ^  _ 


Date,  on  illusL 


Sample  Time 


Tim*  Clock  Elapaad 

Secdng  Tim*  M«cr 


Sampler 

Manometer 

Readings 

*  P- 

m.  H.0 


Sample  Period;  If  III  ~  l/h?— 

Tav  (Avenge  Temp.) _ *C 

Pav  (Avenge  Barom.  Press.)  _ 

Sampler  Calibration  Relationship: 


mmHg 


Total.  Hn. 


Calib.  Date: _ 

Date  of  Quarterly 
Calibration  Verification 


=  {[mean  *P„  (Tav)/Pav]l/:-b}  {1/m} 


Elapsed  Time 


r=  nP/min  Where  Tav  =  °K  and  Pav  —  mm  Hg 

Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: _ 

_ _ _ _ _ 


Performed  by: 

Part  B. 


Net  (Wn) 


Filter  Data  (Mass) 

Weight,  g 

? 6 $70  ~~ 
S65S-7  P 

.  h  _  C  * 


Checked  by: 


Recorded  by: 


Part  C. 


PM, fl  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 


std  mVmin 


Vstd  =  (Qstd)(elapsed  time) 


std  m3 


PM10  Concentration  =  (Wn)(10*)/Vstd  PM10  Concentration. 


Hg/std  m3 


Performed  by: 


Checked  by: 


orrx  ^uiCA^Manaico^iaTi.vn  .  lto  wt*t =»•  kx-th.  *-o.t  un  cmr.  l,Tah  nu> 


Project 


Filtcr  No. 


1  422  8 


Sampler  ID 


7^' 


Part  A- 


Field  Data  (VoL  of  air  sampled) 

Sjte  ^ 3— _ _  Daie,  on  of f 

Sample  Period:  /////-  itljr 


n/n  off  g!th± 


Sample  Time 

Sampler 

Manometer 

Readings 

Tim*  Clock 
Seeing 

ELftpatd 

Tim*  Mattr 

mm 

Stop 

_ iii 

Sure 

H 

Tool,  H n. 

mm 

Mean 

- 

Tav  (Avenge  Temp.) 


•c 


T 


Pav  (Avenge  Barom.  Pres*.) 


mmHg 


Sampler  Calibration  Relationship: 

m  *  _ 

b*  _ 

r  =  _ 

Calib.  Date:  _ _ 

Date  of  Quarterly 

Calibration  Verification  _ 


Qa  =  {[mean  aP„  (Tav)/Pav]^-b}  {1/m} 


Elapsed  Time 


Twin 


Qa  = 


jnVmin  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  Of  *°y)  during  the  sampling  period: 


O-'U 


itco 

icj<r 


Performed  by:  _ _ _ _ Checked  by. 

Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

Tare 

3.  ULtt 

6^^ 

Net  fWD) 

,ccc£ 

Vstd  =  (Qstd)(elapsed  time) 

Vstd _ _ std  mJ 

PM10  Concentration _ _  j*g/*td  m3 


Part  C.  PM10  Calculations: 

Qstd  =  Qa  (Pav/Psrd)  (Tstd/Tav) 

Qstd _ _ std  m3/min 

PM  ,0  Concentration  =  CWn)(10*)/Vjtd 


Performed  by: 


Checked  by: 


NOrtH  4.MHJCA/<WlATHXlC(y«n.TA.'<TT  -  un  WUTD* 


fOLTK  IALT  loi ernr.  ITaM nu>  -  wmwnim* 


run.  ivj.ru  aAi»iru&iv 


Project 


MHz- 


Filter  No. 


1  4227 


Sampler  ID 


0- 


PartA.  Field  Data  (Vol.  of  air  sampled) 

She  *7 


Simple  Time 


Turn  Clock  EUpfttd 

Seeing  Timm  Meuer 


Simpler 

Manometer 

Readings 


Date,  on  UUlk?  off  'jink  ? 
Sample  Period:  lll(~  flit- 


Tav  (Average  Temp.) _ #C 

Pav  (Avenge  Barom.  Press.)  _ 

Sampler  Calibration  Relationship: 


Calib.  Date: _ 

Date  of  Quarterly 
Calibration  Verification 


,  mmHg 


Qa  =  {[mean  aP^  (Tav)/Pav],/;-b}  {1/m} 


Elapsed  Time 


zsVmin  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period:  4 

_ _ _ 


A^ 


Performed  by:  _ 

Part  B.  Filter  Data  (Mass) 


Net  (Wa) 


Part  C. 


Weight,  g  Date 

T  _ 

m  -  rr _ _ 

PM,0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tiv) 


std  mVmin 


Checked  by: 


Recorded  by: 


Vstd  =  (Qstd)(elapsed  time) 


std  m3 


PMt0  Concentration  =  (Wn)(10*)/Vstd  PMl0  Concentration 


ftg/std  m3 


Performed  by: 


Checked  by: 


^OITTH  tMIUCO  W1a'TKIICO«II.‘LTa.vti  .  LTD  WXJTT  ZZmt  KH.TK  i-cLT  L_AJU  CTTY.  LT  JlH  *«Uf 


Filter  No. 


14  2  2b 


Project  A  NZ- 


Sampler  ID 


Part  A.  Field  Data  (VoL  of  air  sampled) 
Sit c!f _ 


Sample  Time 

Sampler 

Manometer 

Readings 

Tim®  Clock 

EUpMd 

*F. 

Spring 

Tims  M«cr 

m.  H,0 

Stop 

- 

Start 

_Z_2 _ 

Tool.  Hn. 

J 

Mean 

1 

■mOI 

Date,  on 


'k!c 


^  off  LLLiL 


hik> 


Sample  Period: 

TaV  (Avenge  Temp.) 


iod:  (tfe  ~  /lH 


>c  ?{Kr_  ^  •£ 


Ptv  (Avenge  Barom.  Pres.) 


6^^ 


mmHg 


Sampler  Calibration  Relationship: 

m  & 
b-  OyOUpn 

Calib.  Date: 


Date  of  Quarterly 
Calibration  Verification 


Qa  = 

qT  = 


{[mean  *P«,  (TavJ/PavJ^-b}  {1/m} 


/  ^£2 


mVxnin 


Elapsed  Time  [  ‘T  ^£_  [  ■ 

Where  Tav  =  °K  and  Pav  =  mm  Hg 


mm 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by:  _ _ _ _  Checked  by: 

Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

T- 

/t-f/s'/rZ 

Tare 

5  kSVfT 

l/o-S'/iJ 

Net  (Wd) 

0-07^ 

Part  C. 


PM, o  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  [_  _ std  m^rnin 

PMl0  Concentration  =  (Wn)(10*)/Vstd 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  ~lUlL  m5 

PMW  Concentration  S  ;Z  M«/*d  n5 


Performed  by: 


Checked  by: 


vOrTH  vM  UJCA*»  WIaTKII  CO«iaTa.*<n 


Lm  wxrr 


♦CK.TH.  iA.LT  LmAXX  CTTT.  t/T  aJI  MU9  •  WTWJM 


JL  s^riv  ifjUk  w 


Project 


/A/4  2- 


Filter  No.  1  ^  ?  2  5  Sampler  ID  / 


Part  A.  Field  Data  (Vol.  of  air  sampled) 

Site  ^  33 _ Daie,  on 


// 


Sample  lime 

Sampler 

Manometer 

Readings 

Tim*  Clock 

Elapsed 

mam 

Scainf 

Time  Meter 

mSM 

Scop 

C 

t.c^r 

Sun 

/ 

Toed.  Hn. 

Mean 

BM5BMI 

off  //  //  /y  -> 

Sample  Period:  Ilk  ~  1  ^  k 

Tav  (Avenge  Temp.)  *C  *K 

P»v  (Avenge  Barom.  Press.)  *  j  mmHg 
Sampler  Calibration  Relationship: 

m  =  dp,  H7=?Z 

b  =  OV?  7 

r=  Q_322l£~ 

Calib.  Date: 


Date  of  Quarterly 
Calibntion  Verification 

Elapsed  Time  /  3^*/'  _ 


Qa  =  {[mean  (Tav)/Pav]1/I-b}  {1/m} 

Qa  =  _ _ mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


mm 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 


Performed  by:  _ _  Checked  by: 

Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by:  | 

Final 

7/V^S 

Tars 

3*1*13  - 

L&x. 

Net  (Wn) 

£2-  <2S"Yc> 

/^//irhz 

Vstd  =  (Qstd)(elapsed  time) 

Vjtd  'L  I*±  «d  mJ 

PMl0  Concentration .  /  Qr _ jig/std  m3 

Checked  by:  •» _  __ 


Part  C.  PM,0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  _  _  std  mVmin 

PM,0  Concentration  =  (W n)(  10*) /Vstd 

Performed  by:  _ 


vmiuca.s  MATKiiC(y<iLiT*.vn  -  w^xjt  zsm  *octh.  salt  lau ctty.  trr mu*  * 


Filter  No. 


1  4  2  2  4 


Project 


AM- 


Sampler  ID 


Part  A-  Field  Data  (Vol.  of  air  sampled) 

Site  ^ _ _  Date,  on 


JL 


'illflZ  off  lt  —  — 


Sample  Time 

Sampler 

Manometer 

Readings 

Tim*  Clock 

EIapa*d 

*  K 

Sirring 

in.  H,0 

Scop 

<T-  ~7 

Start 

dCrSS’l.C? 

Tout.  Hr*. 

Moan 

Sample  Period:  k/i  ' 

Tav  (Avenge  Temp.)  ^  ’  *C 

Piv  (Avenge  Barom.  Press.)  EEHH  mmHg 


Simpler  Calibration  Relationship^ 


m 

b 


<3>//W 

r  - 

Calib.  Dale:  €fk/e7Z- 


Elapsed  Time 


Date  of  Quarterly 

Calibration  Verification  _ 

^ _ min 


Qa  =  {[mean  aP»  (Tav)/Pav]1/:-b}  {1/m} 

_ rf/min  Where  Tav  =  *K  and  Pav  =  mm  Hg 


T Tfinmal  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by:  _ _ _ _ _ _  Checked  by. 


1 


Part  C. 


Performed  by: 


FMI0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tiv) 

Ostd  /  O&  std  m3/min 

>C  -yt  1 

PMI0  Concentration  =  fWnXlOV^ std 

^4/ _ _ 


Vstd  as  (Qstd)(elapsed  time) 

Vstd  l&fl*  %J£.  std  m* 

PM|0  Concentration  El L.  up  std  m5 

Checked  by:  _ _ 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by:  I 

Final 

y&ay 

Tare 

3  uSVL-  \ 

V&rhl 

_  L$£. - - 

Net  (Wn) 

0,OC{7i 

fr//s'/ez  \ 

NOrTH  4.MUJCANWlATHIICO«lllTAVn 


-  L^n  wurism  •OCTH.  MaLTUlXMCTI  *.  LTAH  **LLJ 


1  UA  IVITL 


Projea 


Arti 


Filter  No.  “'*.2  2  3_ 


Fart  A.  Field  Data  (VoL  of  air  sampled) 


Tool.  Hn. 


Date,  on 


Sample  Time 


Time  Clock  B*p— d 

S*sxin%  Time  M«ur 


Semplgr 

Manometer 

Readings 

*  K 

in.  H,0 


&  '-y 

nrr.r 


—  ...  ■ ,^7 

Sampler  ID  _ — - 

oa  //'7~f  1  off 

Sample  Period:  ///■?-  o/f 

Tav  (Avenge  Temp.)  17  ,*C  1 

Ptv  (Avenge  Barom.  Press.)  H  mmHj 

Ampler  Calibniioa  Relationship: 

m  =  l'0/0S~ 


0C?<?75'7 


Cilib.  Date:  7/J3r7 3 

Dste  of  Quarterly 
Calibration  Verification 


Qa  =  {[mean  *P„  (Tav)/Pav]l;1-b}  {1/m} 
Oa  =  /  5^/^ _ 


Elapsed  Tune 


mJ/min  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  penod: , 


Performed  by: 

Part  B. 


Checked  by: 


Part  C. 


Filter  Data  (Mass) 


Weight,  g 

Final _ S 

Tare _ 3 .  C>55  3 

Net  (Wa)  O, 


Recorded  by: 


/^//5"/f  J 

%j*hi 

'Z'/z^fa? 


PM, a  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 


-7&J 

Len- 


Vstd  =  (Qstd)(elapsed  time) 


Qstd  /■  V Z-'  Jtd  m3/min  Vstd  S~ZZ'  ~7 

P.M,0  Concentration  =  (Wn)(10*)/Vstd  PMI0  Concentration  , 


_ std  m3 

FZ-tO 


Performed  by 


Checked  by: 


jig/ std  m3 


>OITTM  <.MIKJC-lNW1aTKX«CO«1L1T4.VT1  -  •fWT  2M  *OCTH_  *  Ai_T  LaJLZ  CTTY.  l/T  Ail  **UJ  • 


Project 


A I  HZ' 


Filter  No. 


4  A  ?  C.  C- 

«■*  **■* 


Sampler  ID 


Part  A.  Field  Data  (VoL  of  air  sampled) 

She  *i _ 


Sampler 

Manometer 

Readings 


Dale,  on 


m  Ak7  off  U-khy | 

Sample  Period:  ti/t  -//A 


Tav  (Average  Temp.) 

Ptv  (Average  Heroin.  Ptea.)  _ mmHg 

Sampler  Calibration  Relationship:  ^ 

OOQ>((  b= 

Calib.  Date:  1 Vfe/?5 


Qa  =  {[mean  *P«  (Tav)/Pav]lc-b}  {1/m} 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Tune  7^7  _ 

rf/min  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by: 


Part  B. 


Part  C. 


Filter  Data  (Mass) 


Weight,  g  Date 

Final  ^ _ // //Z'fay 

tt--  .?  !££S5 

Net  (Wn)  1  Q.  1  //Ak~ 


PM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 
Qstd  1  9  _  Std  mVmin 


Checked  by: 


Recorded  by: 


PM,o  Concentration  =  (W/n)(10*)/Vstd  PM10  Concentration 


CG<- 


Vstd  =  (Qstd)(elapsed  time)  ~7  ^ 

„•  5-^, 

PM,o  Concentration  Mg/«d  m3 


Performed  by: 


Checked  by: 


NOITH  4.MlLCA'*WlATHI«COf«LlTA.vn  -  L=TJ  WITT3M  ♦OC'TK.  » ALT  LAilClTY.  UTAH  »*tL»  • 


Filter  No. 


1422  1 


T>P-  / 


Project . 

Fart  A.  .  Field  Data  (VoL  of  air  sampled) 

Site  _ _ 


Sampler  ID 


Daie,  on 


//J'thj'  off  a 


Ilk Z> 


Sample  Time 

Sampler 

Manometer 

Readings 

Tud*  Clock 

El*p**d 

A  P- 

Seeing 

Tua*  Mate 

in.  H,0 

Stop 

Z’OCZO- 1 

z.  t 

Sure 

SS-/9 T.J 

1-0 

Totii,  Hit. 

Mean 

/WhH 

Sample  Period:  V, k  Itlz 

Tav  (Average  Temp.)  _I_Z_*C 

Pmv  (Avenge  Barom.  Press.)  mmHj 

Sampler  Calibration  Relationship: 
m  = 

b  =  O+ftj 

r  - 

Cslib.  Date: 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Tune  /  ^ V  _ 


Qa  =  {[mean  *P«  (Tav)/Pav]l/s-b}  {1/tn} 

Qa  =  / .  3*  7 _ mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


min 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  penod: 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

Xserjs 

///fZ’k'Z 

Tare 

3.  (sf‘ 7C 

L&c 

Net  (Wn) 

0  -/F4-3 

Part  C. 


PMI0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  std  m3/min 

PM,0  Concentration  =  (Wn)(10*)/Vstd 


Vstd  =  (Qstd)(elapsed  time) 


Vstd  std  m1 

PMI0  Concentration 


n 

i 


_ jig/std  m* 


Performed  by: 


Checked  by: 


'-OfTH  vwUJC^WlATHXlCOwH.lTi.VTI  -  CT1  MiTT  *OLTK.  SALT  I  Ail  CITY.  LTTaJtf  **L1*  -  mrifTl^am 


Project 


MHz. 


Filter 


No.  1  *  2  2  0_ 


Sampler  ID  /£^1  £ 


Part  A. 


Field  Data  (Vol.  of  air  sampled) 

Site  _ Daic,  on 


^  off 


1 

Sample  Time 

Sampler 

Manometer 

Readhigs 

Tim*  Clock 
S*aiAg 

Hap»*d 

Tim*  M***r 

Ini: 

Scop 

■? 

5~'  TT' 

Sure 

^35!3Sk 

S~  7 

Toed,  Hn. 

Mun 

Elapsed  Time 


Qa  =  {[mean  *PD  (Tav)/Pav]^-b}  {1/m} 

Ldf^L _ nP/min  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Sample  Period:  /' !?  '  1 
Tav  (Avenge  Temp.)  _Zl2L_*c  *K 

Pav  (Average  Barom.  Press.)  mmHg 

Simpler  Cilibniioti  Relationship  *  — 

m  =  -^g=5^ 

b*  *&-h+4~  o' >^7 

xf  &323^. 

Calib.  Date:  - 


Date  of  Quarterly 
Calibration  Verification 


nun 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by:  _ _ _ _ Checked  by.  - - - -  — 

1 


Part  C. 


Performed  by: 


PM, o  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tiv) 

Qstd  std  nr*/ min 

PM,0  Concentration  =  (Wn)(10*>rVit<l 

_ 


Vstd  =  (Qstd)(elapsed  time) 

.  iqx7J'h> 

V«d  std  m3 

PM10  Concentration  tt^_±±L _ Mg/** 


Chocked  by: 


LFiL' 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

72-^ _ 

Tare 

WtEBJ^A 1 

L^~ 

Net  (WD) 

/).  fj.'75'O  1  S(/fZ/<zr> 

vjrrn  *.m  ujcan  wiatki*  cown.iTA.vn 


UJT)  wigr  sh  ♦OCTH.  •  AXT  LjULZ  CTTY .  LT* Ail  **  * 


mmym*Mrn 


Sample  Period:  //  i '3-  -///3 

Tav  (Avenge  Temp.)  JV7_»c  ^  7*\ 

P»v  (Avenge  Barom.  Press.)  *7  mmHg 

Sampler  Calibration  Relationship: 

m  >=  —3-r-j7l3  S*~  l  olG<> 

b  = 
r  = 

Calib.  Date: 

Date  of  Quarterly 

Calibration  Verification  _ 


Qa  =  {[mean  *P»  (Tav)/Pav]lc-b}  {1/m} 

oT=  //»■»?  /s^l 


Elapsed  Time  /V  ^ _ 

mVmin  Where  Tav  =  °K  and  Pav  —  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by: 

Part  B. 


Part  C. 


Filter  Data  (Mass) 


Weight,  g 

Fio*l _ <5'gp’/'*/ 

Tare  3 

Net  fWn)  /;  ,  l-ZX  ( 


^/fg/j  3 
/V/s-^o 


PM10  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd^Tav) 

Qsid  ^ _ jtd  m3/min 

PM10  Concentration  =  (Wn)(10*)/Vstd 


Performed  by: 


'7&<V 


Checked  by: 


Recorded  by: 


Vjtd  =  (Qstd)(elapsed  time) 

V,.  ^ 

1 1 

PMl0  Concentration  jtg/std  m3 

Checked  by:  !  _ 


vMuicoMAT>a«co«iaTA.vr«  .  wvr  sm  iocth.  i*lt  uxx cttt .  iTa  i«u»  - 


Project . 
Part  A. 


1  U  1 


Sampler  ID 


TS/°-  / 


Filter  No. 


Field  Data  (VoL.  of  air  sampled) 
Site  _£> - - - - 


Sample  Tune 

Sampler 

Manometer 

Readings 

{■ 

Tm  Clock 

String 

EUpMd 

Tuxm  M«f 

iggg 

ffU'i  o 

- - 

STrSV.  7 

Toul,  Hn. 

WSBm 

HUH 

Mean 

on 


Idlfizh’S 


off 


ukkz | 

Sample  Period:  IfZ 


.  ^ ^  ”7<;  •p  J-SO'S  "  •£ 

Tav  (Avenge  Temp.)  £2 - c  - 

p*v  (Avenge  Barom.  Press.)  susHg 


Sampler  CaUbndonReUdOT^^  aHT*£ 

“r  ^Kj.'/rrg^7 

;r 

/*  r  " 


er//  -r  h  ^ 


Date  of  Quarterly 
Calibration  Verification 


Qa  = 

qT  = 


«m»n  .  P.  <Tivy?.v]"M>)  {1/m}  M  Tm*  - - 

rf/nan  Where  T.v  =  'K  tod  Piv  =  mm  Hi 


min 


i 


Unusual  activities  or 


--.L  e.. 


/-r «  a  rV(#»  4amnlinz  period: 


Performed  by: 


Checked  by: 


Part  C.  PM10  Calculations: 

Ostd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

l.G?° 


std  m3/min 


Performed  by: 


PM10  Concentration  —  (Wn)(10*)/Vstd 

.  _ 


Vstd  =  (Qstd)(elapsed  time)  7& 
vttd  .«**■ 

PM,0  CoDcentrauoo  - -  **/*“!  “* 


Chocked  by: 


< 


Norw 


wi  athi  *  c  o**i  clt 


urn  «or 


v5c-m.  ialt  uoern.  ltau  * 


FOR  MFC  SAMPLER 


Project 


flNz~ 


Filter  No. 


-  *  2  1  7 


Sampler  ID  /  3 


Part  A.  Field  Data  (VoL  of  air  sampled) 

Site  iK _  _ _  Date,  on 


/a/tek?  off 


Sample  Time 

Sampler 

Manometer 

Readings 

Tun*  Clock 

Flap-*! 

*K 

Secring 

Tun*  M«uex 

in.  KjO 

Stop 

^76-^ 

Sun 

?76Zi-H 

/■S' 

Tool,  Hn. 

Mean 

/■rr 

Sample  Period:  /d?/^7  '-'/o/p.%'/ 
Tav  (Average  Temp.)  2£_*C  ^£_VL 
P»v  (Average  Barom.  Press.)  ounHg 

Sampler  Calibration  Relationship: 

m  =  -646**  a.j90(c 

b  =  Q.cXs>  // 

,*r  e  *****  ■ 

Calib.  Date: 

Date  of  Quarterly 

Calibration  Verification  _______ 


Qa  =  {[mean  *PD  (Tav)/Pav]1/:-b}  {1/m} 

qT=  dMt&j  j 


Elapsed  Time 


ram 


mVmin  Where  Tav  =  *K  and  Pav  —  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 


Performed  by:  _  Checked  by: 

Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

''(re'ks 

-r&U 

Tare 

3 

CU^>^ 

Net  (Wn) 

ft.  0777 

if/ts'to 

Part  C. 


PM,0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tst^Jav) 
Qstd  UftTf  _ std  m’/rnin 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  std  mJ 


Performed  by 


PM,0  Concentration  =  (Wn)(10yVstd  PM,0  Concentration. 
;  'T&tS _  _  Checked  by: 


_ /xg/ std  m3 


'•orrw  *.MiiiCA.>wtATKiicof<n.iTA.vn 


•OCTU.  »ALT  I  Arc  ernr.  UTaH  »*u»  • 


Project  j$±L 


Filter  No. 


14  2  16 


Part  A. 


Field  Data  (Vol.  of  air  sampled) 

4P-  _  Daie,  on 


Site 


Sampler  ID 

b/tek 


off  LLl 


'I±_fL 


Sample  Time 

Sampler 

Manometer 

Readings 

Tim*  Clodc 
Saoinf 

ElftpMd 

Timm 

A  P- 

in.  HjO 

Stop 

s~- 

Surt 

C/7fo7 .( 

Tool.  Hr*. 

Meta 

, 

s“6r  n 

Sample  Period:  /o/&  -  to/?-  7 
Tav  (Averse  Tanp.)  <J  *C  ^  ^ 

P»v  (Avenge  Barom.  Press.)  nmjHg 

Sampler  Calibration  ^ 

b-  °  U *1*7 

r  *s  6-emza 
Calib.  n«te:  ?fak> 

Date  of  Quarterly 

Calibration  Verification  _ 


Elapsed  Time  ^ 


Qa  =  {[mean  aP«  (Tav)/Pav]l/:-b}  {1/m} 

^  mVmin  Where  Tav  =  *K  and  Pav  =  mm  Hg 


min 


Unusual  activities  or  weather  conditions  near  site  (if  “>0  during  the  sampling  period: , 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Due 

Recorded  by. 

Fuul 

3.  7?"67 

/s//<rfc? 

- 

Tare 

i 

^ _ 

Net  (Wn) 

ttl>*ln  7^  _ 1 

Part  C. 


PM,0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tiv) 


55 


/I 


Qstd  7  w _ std  mJ/min 

PM,0  Concentration  =  (Wn)(10*)/Vstd 


Performed  by: 


.  -T&J 


Vstd  =  (Qstd)(elapsed  time) 

1^11 

Vstd  «d  to?  ^3 


PM,0  Concentration 


fig/std  m3 


Checked  by:  L£S£l 


sorTH  WlATHI«CO«aaTA.VT» 


KH.TH.  SAJLT  UXI CTTY.  LTaH 


Project  _ 
Part  A. 


r  uk  ivirc  ^AiYiruuv 


AiVz- 


Filter  No. 


14  2  15 


Sampler  ID 


T^-2 


Total,  Hn. 


Field  Data  (Vol.  of  air  sampled) 
Site  _ _ 


Sample  Time 


Time  Clock  Elip— rf 

Smut  Tim*  Mater 


Sampler 

Manometer 

Readings 

*  P- 

in.  H,0 

S "  ’  / 


Dale,  oo  !Q_h±bp  off  //J±h2. 

Sample  Period:  '/O  ^  /&  *?' 

Tav  (Average  Temp.)  Z£l_#C  *K 

Pav  (Average  Barom.  Press.)  mmHj 


S_  ■  / 

13 ££Ll  £—L 

'1^7-3  _ 


Sampler  Calibration  Relationship: 


b  =  ■&< 

r  =  e: 


Calib.  Dam: 

Date  of  Quarterly 
Calibration  Verification 


Qa  =  {[mean  *P„  (Tav)/Pav]1,:-b}  {1/m} 

oT=  LMRT7  /S-70- 


Elapsed  Time  Afe  _ 

m^/rnin  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Oo  /XT’ 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 


Performed  by: 


Part  B. 


Part  C. 


Filter  Data  (Mass) 


Weight,  g 

Final  S’  //  ^? 

Tare _ !> 

Net  (Wn)  61-  /V^ 


/>  ftrfaz 
//f/sr/<?3> 


PM,0  Calculations: 


Qstd  as  Qa  (Pav/Pstd)  (Tstd/Tav) 

TteH  nAmin 

PMI0  Concentration  =  fWn)(10*)/Vstd 


Performed  by: 


Checked  by: 


Recorded  by: 


C£C_ 

7%^ 


Vstd  =  (Qstd)(elapsed  rime) 

Vstd  — std  m3 


vstd  /  v* 2. ni  81x1  m 

PM  io  Concentration  _  /ig/std  m3 


Checked  by: 


NOrH  vmIUCa.^  WTATKXtCCKaLXTAJ^n  -  UT3  WXJTT 


♦OUTIt.  I aJLT  Ltil  CTTY.  t_T Ail 


Project  Filter  No.  “*  i  2  1  4 

Part  A.  Field  Data  (Vol.  of  air  sampled) 

Site  ltl _ — 


Sampler  ID 


/JT/?- 


Daie,  on  off 

Sample  Period: 

Tav  (Avenge  Temp.)  ^  <~T  *C  *K 

Piv  (Avenge  Barom.  Press.)  mmHg 


Sample  Time 

Sampler 

Manometer 

Readings 

Tim*  Clock 
Sccxmf 

EUpMd 

Timm  Mmmt 

4  P_ 

io.  H,0 

Stop 

UiTCC 

£“•  “7 

Sun 

lUit-i 

€23— 

Tool,  Hn. 

/ 

Mean 

HrH-  7 

r-ti 

Tav  (Avenge  Temp.)  %  f 
Piv  (Avenge  Barom.  Press.) 


Sampler  Calibration  Relationship:  _ _ 

m  -  -h-3*0S-  L&C& 

b  =  O.ofZT 


Calib.  Date:  ^TQ. 


Qa  =  {[mean  aP„  (Tav)/Pav]‘*-b}  {1/m} 

=  LUsHT  /-^3 


Date  of  Quarterly 
Calibration  Verification 

Elapsed  Time  7 _ 


^7  -  h^$J> _ nP/min  Where  Tav  =  *K  and  Pav  =  mm  Hg 

Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period:  — 


Performed  by:  _ _ _ 

Part  B. _ Filter  Data  (Mass) _ 

Weight,  g  _  Date 

Final  X  -7/OZf 

Tare  I  3  66^3  I 

Net  (Wn)  C)-QH%^r  1 


Checked  by: 


Recorded  by: 


Part  C. 


Performed  by: 


FM,0  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

— r  /  , 


Qstd  _ std  m3/min 

PMl0  Concentration  =  (Wn)(  10*)/V  s*d 

_ 


C&L- 


Vjtd  =  (Qstd)(elapsed  time) 
Vstd 


PM io  Concentration 


Checked  by: 


std  m3  / 

— —  'll .\o  r&L'-' 

ion  ng/std  m3 


i  fa;- 


-.OtTH  vMUJCA^Wl*TKIICO«lLlTi.vn  -  UTi  WUTT  SM  •OCTH  KA1.T  L^XX  CITTf .  1ST  Ail  **119 


FOR  MFC  SAMPLER 


Project  /jVgg: 


Filter  No. 


14213 


Sampler  ID 


Part  A.  :  Field  Data  (VoL  of  air  sampled) 
Site  _ 


Sample  Time 

Sampler 

Manometer 

Readings 

Time  Clock 

Elepaed 

*  P- 

Seeing 

Time  Mater 

in.  HjO 

Stop 

OZHOS.  V 

5"-  ~7 

Sun 

E5K 

cr.  r_ 

Toul.  Hn. 

Mean 

mmm 

fSSBM 

Daie,  on  off  _ 

Sample  Period: 


/o/u-k 


Tav  (Avenge  Temp.)£2_*C 

Piv  (Avenge  Barom.  Press.)  mmHg 

Sampler  Calibration  Relationship: 

m  =  0.^7* 

b  =  e>uH9 

r  =  WW3 

Calib.  Date:  WA-S 

Date  of  Quarterly 

Calibration  Verification  _ 


Elapsed  Time  !~S/0' 


Qa  =  {[mean  *P„  (Tav)/Pav]1/:-b}  {1/m} 

Qa  =  — _ rrP/min  Where  Tav  =  °K  and  Pav  =  mm  Hg 


mm 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: 


Performed  by: 


Checked  by: 


Part  B.  Filter  Data  (Mass) 


Weight,  g 

Dale 

Recorded  by: 

Final 

X<S?7<P 

(//fS'/q 

Tare 

?.  trsV 

C&-Z-  I 

Net  (Wn) 

()  oHtC? 

1 

Part  C. 


PM,.  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

-  /L^-77^  i  -ZSoy 

Qstd  ( (j? _ std  m3/min 


Performed  by: 


PMj0  Concentration  =  fWnXlO^A^std 

_ 


Vstd  =  (Qstd)(elapsed  time)  / 

Vstd  -M&X&T  std  m5  .  ^ 

----- 

PMl0  Concentrmiion  ' _ pg/std  m3 


vt/ 


Checked  by: 


at. 


sorTH  «.MHjc*.H^*TKHCoaLlTi.vn  .  im  wxjt  sm  •otTH.  sai.t  laju  cmr.  i/TaH  HUf  • 


Project  _ 
Part  A. 


ftNZ' 


Filler  No. 


'!  2  12 


Sampler  ID 


y-  3 


Tool.  Hi*. 


Field  Data  (Vol.  of  air  sampled) 

Site  ^L\ _ _ _ 


Sample  Time 


Tu»»  Clock  EUp»*d 

Seeing  Tun*  Mater 


Sampler 

Manometer 

Readings 


4  P. 

in.  H,0 


j 76&S'  I 


36(70 


Date,  on  t£±t U  off  4[ 

Sample  Period:  16 hi  &  is- 'Z- 

Tav  (Avenge  Temp.)  ^Lf 1 — 

Pav  (Avenge  Barom.  Press.)  —  ®niHg 

Sap'»  Cdibndoa  Rdatogp^.  ^ 

u  _  aZ&s&x  C±OCd(( 


- 1  Calib.  Date:  Wr/f3 

nisfl 

Due  of  Quarterly 
Calibration  Verification 

Elapsed  Tune  jJjZ.  _ 


Qa  =  {[mean  *P„  (Tav)/Pav]1'c-b}  {1/m} 

T"_  /■  7^/ 


in’/Inin  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or 


weather  conditions  near  site  (if  any)  during  the  sampling  period. 


Performed  by: 


Part  B. 


Checked  by: 


Part  C. 


Filter  Data  (Mass) 


Weight,  g 


1  ~70< 


sgot  I  ^Lx*hi 


Net  (Wn)  Q-0>  MM  //  / />"/£ C 


FMI0  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  [  std  mJ/min 


Vjtd  =  (Qstd)(eUpsed  time)  _ 

Vstd  _ std  m5 


PM10  Concentration  =  (Wn)(10*)/Vstd  PM10  Concentration 


_ #ig/std 


Performed  by: 


Checked  by: 


sorTH  I  tJC^  WlATMIt  CO«iaU.vr!  -  CW  WUT  SM  •OOTTC  *Al.T  LaU  CTTY.  t/TAll 


*  UK  1VJLTU  DAIVATl-JCJCv 

Proiea  Filter  No.  1  L  Z  1  1  Sampler  ID  - 

Part  A.  -  Field  Data  (Vol.  of  air  sampled) 

Site  _ _  Date,  on  /£?  ~^/'T3  off 

Sample  Period:  ~ 

Tav  (Avenge  Temp.)  *C  »K 


Sample  Time 


£arnpfcr 

Manometer 

Readings 


Tub*  Clock  Flip— ri 

Seeing  Tux—  Meter 


Pav  (Avenge  Barom.  Press.) 


,  xnmHf 


si*jai.c> 

/ 

I M 


Sampler  Calibration  Relationship: 

m  =  Tgwfotar  p.Mrg 
b  =  o  cw<?7 

r  =  Q222JZ. 

Calib.  Diie:  ‘T/trfaz 


Qa  =  {[mean  *P„  (Tav)/Pav]I/:-b}  {1/m} 

5T= 


Cilib.  Dmk 

Date  of  Quarterly 
Calibration  Verification 

Elapsed  Time  lZS~7-  ^ _ 

mVmin  Where  Tav  =  ®K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 


Performed  by:  _ 

Part  B.  Filter  Data  (Mass) 

Weight,  g  _ 

Final _ ^  (p  _ 

Tare 

Net  fWo)  I 


Checked  by: 


Recorded  by: 


v/ftrMz 

_ 

//  /tyfay 


Part  C. 


PMio  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 
Qstd  ^  m3/mir 


Vstd  =  (Qstd)(elapsed  time)  . 

,  ^  u%(-7“ 

Vstd  jtd  m3 


Performed  by: 


PM,0  Concentration  =  (Wn)(10*)/Vstd  PM,0  Concentration. 


Checked  by: 


£  %S~7 

_ fig/szd  m3 


or- H  *.M  S  rjCx.N  WIaTHII  CO«JL'LTa_VT» 


CJJ  WXJT  SM  fOCTH.  IaLT  un  CITY.  ITaJJ  **tl> 


Project  frM'2'  Filter  No.  1  j  2  1  0  Sampler©  — L  ¥1  . 


Part  A.  Field  Data  (VoL  of  air  sampled) 
Site  _^7 _ _ _ 


Daze,  on 


Sample  Time 


Sampler 

Manometer 

Readings 


Qa  =  {[mean  aP„  (Tav)/Pav]l/:-b}  {1/m} 

5T=  S-7 


Elapsed  Time 


0.  off 

Sample  Period:  I0H?  ' l°! f  6 

Tav  (Average  Temp.)  j^L_T C 

Pav  (Average  Barom.  Press.)  —  mmHg 

Ampler  Calibration  Relationship: 

m  =  -Sr****” 

b  =  )JZ>(?7 

,  =  /)■ ‘7*7*92?^ 

Calib.  Date:_f^LZ_ 

Date  of  Quarterly 

CalibrationV  erificafcion  - 

&  _ min 


n^/xnin  Where  Tav  =  °K  and  Pav  =  mmHg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 

/P^-f  /4~OT) 


Performed  by: 

Part  B. 


Checked  by: 


Filter  Data  (Mass) 


_ Weight,  g 

Final _ X 

Tare  3  C»  h  0  *1 

Net  (Wn)  0  OP7  ~7 


Recorded  by: 


to  Ink? 


Part  C.  PMj8  Calculations: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

_  /  l'  ( 

Ostd  * — rt7>  js _ std  m3/mii 


L&'C 


Vstd  =  (Qstd)(elapsed  time)  . 

_ 

Vstd  std  mJ 


PMI0  Concentration  =  (Wn)(10*)/Vstd  PMl0  Concentration 


tyUL&O'  C  TZaJ 

Mg/stdm3 


Performed  by: 


Checked  by: 


NOfTH  VMERJCA.N  WXaTKX*CO«»L'LTjl.vT3  -  1273  WT  *OCTW-  *ALT  LjIXX  CTTY.  UTAH  9*U9  - 


i  itiA  w 


Projea 


/WtfZ- 


Filter  No. 


1  £  2  0  9 


Sampler  ID 


TT/’-s" 


Part  A.  .  Field  Data  (VoL  of  air  sampled) 


Site 


off 


lO 


Sample  Time 

Sampler 

Manometer 

Readings 

Tim#  Clock 

EUpaad 

‘P. 

Scaiaf 

Timm  M«tcr 

in.  RgO  \ 

S109 

t'Unot 

^"7 

Sure 

-  'T,  '! 

Tool.  Hn. 

nec. 

Mud 

<T-V 

Daie,  on 

Sample  Period:  lel/f  7 'oh  ^ 

Tav  (Avenje  Temp.)  *C  ?&]_• S 

Pav  (Avenge  Barom.  Press.)  ^  mmHg 

Sampler  Calibration  Relationship: ,  _  _ 

m  = 

b  =  0-11*7 

r  =  q_^2^E— 

Calib.  Date:  W/sfe 

Date  of  Quarterly 

Calibration  Verification  __________ 


Qa  =  {[mean  *P„  (Tav)/Pav]lc-b}  {1/m}  Elapsed  Time  ^ 

qT=  /■  5<J  1 


xzuii 


m^/min  Where  Tav  =  °K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 


l4*<T~ 


Performed  by:  _  Checked  by: 

/Part  B.  Filter  Data  (Mass) 


Weight,  g 

Date 

Recorded  by: 

Final 

%■  GtroZ 

/olrzfyl s 

■7^ 

Tare 

?.  6Vy, 

Net  (Wn) 

0  <X'S"f 

Part  C. 


PM10  Calculations: 


Performed  by 


Qstd  =  Qa  (Pav/Pstd)  (TsidHav) 

Qstd  1 

_  std  m3/min 

PM,0  Concentration  =  (Wn)(10*/Vjtd 

.  _ 


Vstd  =  (Qstd)(elapsed  time) 

Vstd  TTJ  std  m3  _  IT 

PM|0  Concentration  _ ngfstd  xn3 


Checked  by: 


>orrH  MATHiicty«iiTA.vn  *  wxjt  *octh.  »axt  laxx  cmr.  lt*h  ku>  - 


/)/vz- 


Filter  No. 


1  42  0  o 


/3/  ^ 


Projca 


Sampler  ID 


Part  A.  Field  Data  (VoL  of  air  sampled) 
Site  _ 


Sample 

Time 

Sampler 

Manometer 

Readings 

Turn  Clock 
S«cinf 

ElftpMd 

Ba 

Stop 

WTSM 

Sun 

Zif  J 

Tool,  Hr*. 

|| 

Mein 

■Bfl 

umsB 

^on  /PM**  off  dJ*? 
Sample  Period:  }ol^  ~  (o! /  C* 

Tav  (Average  Temp.)  — #c  L‘* 

Pav  (Average  Btrotn.  Press.)  Q2%jJL  niniHg 
Sampler  Calibration  Relationship: 


::  ^sk 


m  =  ^#gcr 
b  _  o  d>Gt( 


Elapsed  Time 


Calib.  Date: 


Date  of  Quarterly 

Calibration  Verification  _______ 

<^9  _ 

_ min 


Qa  =  {[mean  *P„  (Tav)/Pav]l/3-b}  {1/m} 

^  L  2^jtl  nf/min  Where  Tav  =  *K  and  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  peric 

/ -4- rtf'  _ _ 


Performed  by:  _ _ _  Checked  by: 

Part  B.  Filter  Data  (Mass)  _ 


Weight*  g 

Date 

Recorded  by: 

Final 

S  6^7/ 

/cfo&frz 

Tare 

L&- 

Net  (W; n) 

/0- 

Part  C.  PMi8  Calculations: 

Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  _ std  m5/min 

PM,0  Concentration  =  (WnKlOV^51^ 

Performed  by: 


Vstd  =  (Qstd)(elapsed  time)  _ 
Vstd  std  m3 


PM,0  Concentration 


■4M~r 


C  o(  'f&aJ 

_ jig/ std  m5 


Checked  by: 


HQgTH  0-<  1  UCA>  WIaTMII  COraifUT A.VT1  WXJT 


IOCTH.  «ALT  L *LX  CITY.  UTAH  9*119 


Project 


Am* 


FOR  MFC  SAMPLi^K 
Filter  No.  i  a  o  n  7  Sampler  ID 


-75^.—^/ 


Part  A. 


off  g-M. 


Field  Data  (Vol.  of  air  sampled) 

Site  ^ _ _  _  Date,  on 

Sample  Period:  £?  ~t£T~ 

Tav  (Avenge  Temp.)  gfl  *C  *K 

Piv  (Avenge  Barom.  Press.)  mtnHg 

Sampler  Calibration  Relationship: 

m  *  0  *171% 

b  = 

r  =  CJ-  %22Z£1 
Calib.  Dare:  iMlhJL 


1 

Sample  Time 

Sampler 

Manometer 

Readings 

Tims  Clock 
Seeing 

Elapied 

Tuns  Meter 

*  K 

in.  H,0 

Stop 

SBsESB 

Sun 

trVllrUli 

Tool,  Hr*. 

1 

Mean 

fBmhUM 

<  2£J 

Date  of  Quarterly 
Calibration  Verification 


Qa  =  {[mean  *Ptt  (Tav)/Pav]l;t-b}  {1/m} 


p^gp^r!  Time  / 


Qa 


rr^/min  Where  Tav  =  °K  and  Pav  *  mm  Hg 


mm 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: , 

/  4-  / 1 


Performed  by:  _ 

Part  B.  Filter  Data  (Mass) 


Checked  by: 


Weight,  g 

Date 

Recorded  by: 

Final 

Tare 

3  fcSiS" 

Net  (Wq) 

0-0(0^ 

l&fyztqy 

Part  C. 


PM,0  Calculations: 


Qstd  as  Qa  (Pav/Pstd)  (Tstd/Tav) 


Qstd 


J-tfTTl 


std  m3/min 


Performed  by 


PM,0  Concentration  =  (Wn)(10#)/Vstd 

:  'fa&J _ 


Vstd  =  (Qstd)  (elapsed  time) 

Vstd  m5 

PMl0  Concentration  _ jtg/std  nx3 


Checked  by: 


IJC^ 


'•orrw  cMHjCA.Nwi*rMiico«iaT4.'Ci  -  tm  wmaw  joctu.  i*lt  uu  cmr.  utah  nid  * 


Project  Filter  No.  1  A  9  0  5 —  Sampler  ID  _ Z - — 

Part  A.  Field  Data  (VoL  of  air  sampled) 

site  ^2^1 _ —  on  off  ? 

- j  s^te  I  Sample  Period:  vh  ' /d^ 

Sample  Time  Manometer  n  cv  £77^  «. 

Readings  Tav  (Avenge  Temp.)  "  1 —  c  C ^ 

"■EF  |  rSTJl,  i/  £o  P*v  (A«r««  Biiob.  F~0  ^2£il_  "»*« 

~ - ^ 

Sun _ b= 

2z± g?L  _ — -  Cilib.  Daw:  ^Jizkj  _ 

.  i.  >  *2?  I 

Mean  _ ^ ^ — b- ssasa 

Date  of  Quarterly 

Calibration  Verification  _ 

rT=  /rm~w  AP_  rrav)/Pavl1/:-b}  {1/m)  Elapsed  Tune  /^'  7 ,— - - - “ 


Qa  =  {[mean  .P„  (Tav)/Pav]1/:-b}  {1/m} 

7z  =  t-W 


L2—  mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 

Unusual  activities  or  weather  conditions  near  site  fif  any)  during  the  sampling  period: - 


Sample  Time 

Sampler 

Manometer 

Readings 

Tua*  Clock 
S*cnnj 

ElApMd 

Tmm  M«tr 

*  P. 

m.  H,0 

Stop 

Of7-~75~^5~ 

Stan 

€3  _ 

Tout.  Hn. 

1 

Meta 

i  ST& 

Final 


Tare 


Net  (Wn) 


S  kv-71 


(3 


Part  C.  PMI0  Calculations: 


Performed  by: 


Qstd  =  Qa  (Pav/Pstd)  (Tstd/Tav) 

Qstd  _ std  mVmin 

PM10  Concentration  =  OVn)(10*)/Vjtd 

.  _ _ 


Recorded  by: 


Vstd  =  (Qstd)(elapsed  time)  - 

fCf/£~.W 

PMl0  Concentration  _ /xg/std  m3 

_ .t _ 1  1  ,*/  1 


Checked  by: 


SOfTH  4JME«JCA.MW»ATKI«CCy«tXTA.vr» 


un  wur 


fOCTH.  »aLT  LAXX  cmr.  LTaJI  W*U9  ■ 


T^-J 


Project 


flHV 


Filter  No.  1  4  2  0  £ 


Sampler  ID 


Part  A.  .  Field  Data  (Vol.  of  air  sampled) 

Site  _y _ 


Date,  on 


/ch 


off 


/dhk 


Sample  Time 

Sampler 

Manometer 

Readings 

Tuz»  Clock 
Secrinj 

EUp»*d 

T  horn  M«tcr 

A  P. 

m.  H5O 

Stop 

Sun 

’/■*(  - 

Totil,  Hn. 

/-f'yffTf 

|  Meio 

Sample  Period:  '  / ofa 

Tav  (Avenge  Temp.)  fj EL  -*C  VJ-L^ 

P»v  (Avenge  Barom.  Press.)  (ofiT' mmHj 
Sampler  Calibration  Relationship:  .  _  , 

b  =  ajC< 

I  = 

Calib.  Date: 

Date  of  Quarterly 

Calibration  Verification  _ _ 


Qa  =  {[mean  *P„  (Tav)/Pav]''--b)  {1/m}  / 


Elapsed  Time  /V^-  *7 


TTTTn 


Qa  = 


rr^/min  Where  Tav  s  *K  ind  Pav  =  mm  Hg 


Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period: . 


Performed  by:  _ 

Part  B.  Filter  Data  (Mass) 


Checked  by: 


Weight,  g 

Date 

Recorded  by:  | 

Final 

(j&fb 

70^  1 

Tare 

3 

3> 

I 

Net  (Wn) 

/;•  #  1 1C? 

1 

7^*/  1 

Part  C-  PMI0  Calculations: 

Qstd  =  Qa  (Pav/Ps:d)  (Tstd/Tav)  ^ 
Qstd  J-  /  m3/min 

PMl0  Concentration  =  (Wn)(10*)A^std 

Performed  by:  _ 


Vstd  =  (Qstd)(elapsed  time)  ^  ^  ? ’l  7 

Vstd  std  m} 


PMm  Concentration 


jtg/std  m3 


Checked  by: 


l£ i 


>o*-h  ^v<i*>CA.N«rtArKi*co«at'LTA_vn  .  i^T3  wxrr  *octk  *aJ_t  laxx  ernr.  lttah  nui 


Project  8J1°L  Filter  No.  ^  4  2  0  3 

Part  A.  Field  Data  (Vol.  of  air  sampled) 

Site  _ 


Sampler  ID  {_ 


Stop 


Sure 


Tool,  Hr*. 


Mean 


Daie,  on 


\Oi&l 


Sample  Time 


Time  Clock  Eltp*ed 

Seeing  Time  Meier 


Sampler 

Manometer 

Readings 


Sample  Period:  '  fdfa 

Tav  (Average  Temp.) 


Piv  (Avenge  Barom.  Press.) 


0&L{‘ 


xnmHg 


Sampler  Calibration  Relationship: 

m  =  _ _ 

b  =  _ 

r  =  _ 

Calib.  Date: _ _ 

Date  of  Quarterly 

Calibration  Verification  _ 


Qa  =  {[mean  aPm  (Tav)/Pav]ir--b}  {1/m}  Elapsed  Time  - - - 

^  _ _ mVmin  Where  Tav  =  °K  and  Pav  =  mm  Hg 

Unusual  activities  or  weather  conditions  near  site  (if  any)  during  the  sampling  period.  , 

/j.  y  T.  ’  * —  Z- 

"  r.<./  -  •  ^ v/.  ^  / 


Performed  by: 


Weight,  g 

Final 

— ' 

Tare 

3  (,-11? 
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Values  between  the  LOD  and  L0Q  are  denoted  by  parentheses.  However,  due  to 
limitation  of  characters  available,  only  one  parenthesis  may  show. 


960  West  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 

A  Sorenson  Company 


APPENDIX  H 
WeatherPak  Calibration  Data 


HORIZONTAL  WIND  DIRECTION  AUDIT  SHEET 


Operator  LU . 

Site  Kerne  C#~\rCd  ^ 

Project  ^f//3 


Sensor  Mfg  /scJacf*  (  clears]  C 

Serial  No.  3b .xt  y  f _ 

Crossarm  Alignment  _ _ 

Site  Dec&nation  * - - degrees 

Lest  Calibration  Date  _  \ 


ite  Zy/V'/f 

^  Start  Tane 

ID 

___  Stop  Tana 

WD  tow  Mod*! 

WD  Sensor  HI  (in) _ 

WO  Sensor  Range  0-  degrees 


j_  K*r  rj  •**  £  **+  C  £  '•£' 

WO  Shaft  Rotational  Torque  •<!  £  g/»  c  ^  <? &J 

Starting  Threshold  O 

J  i ~  **f, 


North 

0/360 

East 

90/450 

South 

180/540 

West 

270 

North 

0/360 

West 

270 

South 

180/540 

East 

90/450 

ciO 


\~7*l 


<L“7  ( 


O 


0-7  \ 


\%0 


Audit  Criteria. 


nteria.  Alignment  with  true  North:  ±  5  degrees 

Uneajrty  Test  ±3  degrees 
Starting  Threshold:  <=  .5  m/s 


/L,'V^L>c  £>  rr*-/tc*~ 

WD  Audit  Device O*'**"^  Comments  Vo  /*»  <r  err  -i- 

WD  Audit  Model  -  r  _ 

WD  Audit  Serial  # 


Audited  By 


/ 6 


HORIZONTAL  WIND  SPEED  AUDIT  SHEET 


Operator  /  <3/7*  ■  _ 

Site  Name  sO  AJ^c 

Project  /f  /  (3>  _ _ 


Dale  7"* 

Stn  ID _ 

CSent 


Start  Tmrnm 
Stop  Tana 


Sensor  Mtg 

Serial  No.  f_  * 

Lest  Ca&ration  Dele 

WS  Shall  Rotational  Torque  _ 


'a  /fc  rjs  1  WS  Sensor  Model  C  _ ' 

WS  Sensor  HI  (m) _ _ 

^  /p  y/<?  _ WS  Ranoc  0-  *i  ^ _ rnps 

4.  [  J  <**-  4  -”  Sxrmf StofUftotlwahold 


audit  input 

from)  (mps) 

/  '  V 

A  c' 

Hi 

n  o 

C 

H.b 


HH 


C ' 


Audit  Criteria: 


±  .25  m/s  when  wind  speed  <=  5  m/s 
±  5%  when  ws  >  5  m/s 


WS  Audit  Device 
WS  Audit  Model  f 

WS  Audit  SER  # _ 


Comments 


Audited  By 


STATION  TEMPERATURE  AUDIT  SHEET 


NOBTM  AMERICAN 


Operator  /  (JU, 


Sic  Name  AJ/fUJ  C  & 

Protect  sf  U  3 _ 


Dale 
Stn  ID 
Ofent 


start  T*tmm 
Stop  Time 


Sensor  Mfg  A  777  / cc^&  l  fjintgl  r-  Susor Model  {jW£. 

Serial  No.  ^  &>ai  */ _ 

Range _ 


Last  Calibration  Date 


iU^Jsz 


/HV  -ud 


Temperature  Audit  Device  \)u~'£  ’?T7*rj^,A  Tt’cr*  Comments 
Temperature  Audit  Mode!  *  C  Jf 
Temperature  Audit  SER  #  c  £~  ?Cr£- 


Audited  By 


APPENDIX  I 


Hourly  Meteorological  Data 


TOOELE  ARMY  DEPOT  METEOROLOGICAL  DATA 
HOURLY  AVERAGE  DATA 


DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

(DEG-TRUE) 

(DEG) 

(DEG  C) 

93-10-07 

10:00 

1.7 

12 

28.2 

11.1 

93-10-07 

11:00 

4.4 

206 

10.9 

12.1 

93-10-07 

12:00 

3.3 

206 

11.6 

13.1 

93-10-07 

13:00 

1.6 

259 

18.7 

12.9 

93-10-07 

14:00 

2.4 

0 

12.6 

12.7 

93-10-07 

15:00 

3.8 

17 

9.8 

12.3 

93-10-07 

16:00 

3.7 

21 

8.1 

10.0 

93-10-07 

17:00 

2.9 

55 

9.3 

9.7 

93-1 0-07 

18:00 

1.6 

36 

23.6 

9.4 

93-10-07 

19:00 

4.7 

40 

13.6 

6.5 

93-10-07 

20:00 

3.9 

63 

13.2 

6.2 

93-10-07 

21:00 

3.0 

96 

13.8 

5.7 

93-10-07 

22:00 

2.7 

80 

11.0 

5.7 

93-10-07 

23:00 

1.8 

218 

12.2 

4.9 

93-10-08 

00:00 

1.1 

220 

13.8 

4.6 

93-10-08 

01:00 

1.7 

149 

9.9 

4.2 

93-10-08 

02:00 

1.0 

152 

31.0 

3.9 

93-10-08 

03:00 

2.6 

176 

10.0 

3.7 

93-10-08 

04:00 

4.0 

192 

7.5 

3.3 

93-10-08 

05:00 

3.9 

190 

7.4 

3.0 

93-10-08 

06:00 

2.4 

185 

8.9 

2.4 

93-10-08 

07:00 

2.6 

192 

9.7 

3.2 

93-10-08 

08:00 

2.2 

206 

13.7 

3.9 

93-10-08 

09:00 

1.4 

174 

16.9 

4.5 

93-10-08 

10:00 

3.1 

0 

10.3 

5.6 

93-10-08 

11:00 

3.0 

31 

12.3 

6.5 

93-10-08 

12:00 

2.0 

40 

18.9 

7.4 

93-10-08 

13:00 

2.7 

89 

12.4 

7.4 

93-10-08 

14:00 

1.9 

69 

27.0 

6.2 

93-10-08 

15:00 

1.4 

20 

23.2 

7.8 

93-10-08 

16:00 

1.6 

331 

23.0 

9.0 

93-10-08 

17:00 

1.1 

258 

26.2 

9.2 

93-10-08 

18:00 

1.0 

252 

15.4 

8.6 

93-10-08 

19:00 

0.9 

221 

25.8 

6.4 

93-10-08 

20:00 

1.4 

157 

12.6 

4.6 

93-10-08 

21:00 

2.0 

168 

5.2 

4.8 

93-10-08 

22:00 

1.3 

171 

11.9 

4.8 

93-10-08 

23:00 

0.9 

125 

16.7 

3.5 

93-10-09 

00:00 

0.7 

116 

20.9 

3.5 

93-10-09 

01:00 

1.4 

185 

5.2 

3.7 

93-10-09 

02:00 

2.6 

182 

7.4 

2.7 

93-10-09 

03:00 

4.1 

196 

6.8 

2.0 

93-10-09 

04:00 

4.1 

179 

7.9 

2.5 

93-10-09 

05:00 

4.1 

188 

7.5 

1.9 

93-10-09 

06:00 

4.0 

196 

8.2 

2.1 

93-10-09 

07:00 

4.8 

198 

6.9 

2.7 

93-10-09 

08  00 

4.5 

200 

10.1 

3.0 

93-10-09 

09:00 

4.2 

195 

9.3 

3.5 

DATE 

YY-MM-DD 


93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 

93-10-09 


93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 

93-10-10 


93-10-11 

93-10-11 

93-10-11 

93-10-11 

93-10-11 

93-10-11 

93-10-11 

93-10-11 

93-10-11 

93-10-11 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR 
(PEG-TRUE) 


00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 


SIGMA  THETA  TEMPERATURE 
(DEG)  (DEG  C) 

10.7  4.9 

8.1  5.4 

19.0  6.5 

19.8  7.6 

24.8  8.5 

41.5  11-3 

12.2  11.2 

10.6  10.6 

19.6  8.9 

7.0  6.0 

6.1  4.8 

4.0  5.6 

7.2  5.4 

5.9  6.1 


1.2 
,.9 
i.6 

I. 5 
1.0 
.3 
).9 
1.8 
1.0 

1.2 

7.1 
).4 

2.4 

4.2 

6.3 

6.3 

4.5 

4.4 

3.3 
0.1 
7.8 

7.6 

7.7 

8.5 

7.8 
7.0 
6.1 

6.4 
7.8 
9.2 
9.2 
10.3 

10.5 

II. 7 


DATE  TIME 

YY-MM-DD  (HOUR  ENDING 

WIND  SPEED 
(MPS) 

93-10-13 

10:00 

7.5 

93-10-13 

11:00 

6.6 

93-10-13 

12:00 

5.0 

93-10-13 

13:00 

3.6 

93-10-13 

14:00 

3.3 

93-10-13 

15:00 

2.1 

93-10-13 

16:00 

0.9 

93-10-13 

17:00 

0.7 

93-10-13 

18:00 

0.9 

93-10-13 

19:00 

1.2 

93-10-13 

20:00 

1.4 

93-10-13 

21:00 

2.5 

93-10-13 

22:00 

2.5 

93-10-13 

23:00 

2.8 

93-10-14 

00:00 

3.2 

93-10-14 

01:00 

3.5 

93-10-14 

02:00 

3.0 

93-10-14 

03:00 

2.3 

93-10-14 

04:00 

1.7 

93-10-14 

05:00 

0.9 

93-10-14 

06:00 

1.1 

93-10-14 

07:00 

2.5 

93-10-14 

08:00 

2.7 

93-10-14 

09:00 

4.4 

93-10-14 

10:00 

3.4 

93-10-14 

11:00 

1.4 

93-10-14 

12:00 

1.3 

93-10-14 

13:00 

1.0 

93-10-14 

14:00 

1.6 

93-10-14 

15:00 

1.8 

93-10-14 

16:00 

1.6 

93-10-14 

17:00 

1.4 

93-10-14 

18:00 

0.5 

93-10-14 

19:00 

1.0 

93-10-14 

20:00 

1.7 

93-10-14 

21:00 

1.6 

93-10-14 

22:00 

1.4 

WIND  DIR 
(PEG-TRUE) 


SIGMA  THETA 
(DEG) 


7.2 

6.8 

7.7 
16.9 

11.6 

14.8 

26.5 

15.6 
7.0 

8.3 

7.7 

8.5 

13.8 

10.0 

11.5 

10.8 

13.3 

24.1 

37.7 

16.2 

16.1 

7.8 

10.1 

6.6 

8.9 

24.9 

32.5 

46.2 

25.8 

26.7 

21.3 

24.8 

33.8 

18.2 
7.4 

6.7 

20.8 

6.6 


TEMPERATURE 
(DEG  C) 


8.2 

9.8 

13.3 

13.7 

13.1 

12.9 

13.3 

13.1 

11.7 
10.0 

10.2 

10.4 

10.9 

8.8 

8.2 

8.2 

8.4 

8.2 

8.7 

8.2 

7.7 

6.7 

6.8 

7.8 

8.7 

11.1 

12.9 

13.8 

13.9 

14.6 

14.3 

14.5 

13.4 

10.9 

9.5 

9.6 

10.4 
9.3 


DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

(DEG-TRUE)  1 

(DEG) 

(DEG  C)  •  - 

93-10-15 

10:00 

3.4 

139 

7.3 

7.2 

93-10-15 

11:00 

4.2 

181 

10.4 

8.6 

93-10-15 

12:00 

5.5 

180 

12.0 

9.5 

93-10-15 

13:00 

5.8 

191 

9.6 

11.1 

93-10-15 

14:00 

5.9 

201 

8.4 

10.7 

93-10-15 

15:00 

4.9 

199 

8.4 

11.5 

93-10-15 

16:00 

4.1 

208 

7.8 

11.4 

93-10-15 

17:00 

4.3 

202 

6.8 

11.6 

93-10-15 

18:00 

3.0 

179 

9.3 

10.5 

93-10-15 

19:00 

3.3 

183 

7.4 

9.0 

93-10-15 

20:00 

5.1 

187 

7.2 

7.7 

93-10-15 

21:00 

5.6 

192 

6.8 

7.8 

93-10-15 

22:00 

5.2 

181 

8.7 

7.4 

93-10-15 

23:00 

5.4 

190 

8.4 

8.9 

93-10-16 

00:00 

2.6 

232 

1.4.4 

8.0 

93-10-16 

01:00 

0.8 

213 

9.1 

7.8 

93-10-16 

02:00 

0.4 

246 

10.6 

7.4 

93-10-16 

03:00 

1.4 

14 

7.6 

7.0 

93-10-16 

04:00 

1.3 

23 

7.1 

6.8 

93-10-16 

05:00 

3.0 

345 

8.7 

6.5 

93-10-16 

06:00 

0.9 

84 

13.4 

5.9 

93-10-16 

07:00 

0.9 

137 

12.5 

5.8 

93-10-16 

08:00 

0.9 

200 

14.7 

6.0 

93-10-16 

09:00 

0.6 

254 

21.5 

7.3 

93-10-16 

10:00 

2.4 

204 

10.4 

8.2 

93-10-16 

1 1 :00 

3.7 

214 

9.3 

9.0 

93-10-16 

12:00 

2.6 

263 

21.1 

10.2 

93-10-16 

13:00 

2.0 

12 

19.6 

10.5 

93-10-16 

14:00 

2.9 

318 

12.8 

10.3 

93-10-16 

15:00 

2.4 

335 

15.4  . 

10.6 

93-10-16 

16:00 

2.8 

12 

15.1 

10.8 

93-10-16 

17:00 

2.1 

351 

13.1 

10.6 

93-10-16 

18:00 

2.1 

351 

9.1 

9.5 

93-10-16 

19:00 

1.6 

65 

4.7 

8.2 

93-10-16 

20:00 

0.8 

80 

14.4 

7.3 

93-10-16 

21:00 

0.8 

83 

5.8 

7.0 

93-10-16 

22:00 

1.0 

109 

7.6 

6.9 

93-10-16 

23:00 

1.1 

138 

5.6 

6.6 

93-10-17 

00:00 

1.7 

126 

3.2 

6.4 

93-10-17 

01:00 

1.6 

134 

3.6 

6.2 

93-10-17 

02:00 

1.8 

134 

3.0 

6.1 

93-10-17 

03:00 

1.7 

160 

4.5 

5.9 

93-10-17 

04:00 

1.7 

180 

6.0 

6.4 

93-10-17 

05:00 

1.5 

181 

5.3 

6.1 

93-10-17 

06:00 

1.2 

178 

6.4 

6.7 

93-10-17 

07:00 

1.0 

200 

7.6 

6.5 

93-10-17 

08:00 

0.4 

250 

12.2 

6.9 

93-10-17 

09:00 

1.2 

13 

11.9 

7.3 

DATE 

YY-MM-DD 


TIME 
(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR  SIGMA  THETA  TEMPERATURE 

(PEG-TRUE)  (DEG)  (DEG  C) 


93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 

93-10-17 


10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 


DATE 

TIME 

WIND  SPE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

93-10-19 

10:00 

2.0 

93-10-19 

11:00 

1.1 

93-10-19 

12:00 

1.7 

93-10-19 

13:00 

2.7 

93-10-19 

14:00 

3.1 

93-10-19 

15:00 

2.3 

93-10-19 

16:00 

1.7 

93-10-19 

17:00 

1.4 

93-10-19 

18:00 

1.2 

93-10-19 

19:00 

2.4 

93-10-19 

20:00 

1.8 

93-10-19 

21:00 

1.5 

93-10-19 

22:00 

1.4 

93-10-19 

23:00 

1.8 

93-10-20 

00:00 

2.1 

93-10-20 

01:00 

1.7 

93-10-20 

02:00 

1.6 

93-10-20 

03:00 

1.8 

93-10-20 

04:00 

2.3 

93-10-20 

05:00 

2.4 

93-10-20 

06:00 

1.9 

93-10-20 

07:00 

2.0 

93-10-20 

08:00 

2.3 

93-10-20 

09:00 

3.6 

93-10-20 

10:00 

3.8 

93-10-20 

11:00 

3.9 

93-10-20 

12:00 

3.0 

93-10-20 

13:00 

2.8 

93-10-20 

14:00 

2.5 

93-10-20 

15:00 

2.9 

93-10-20 

16:00 

3.2 

93-10-20 

17:00 

2.6 

93-10-20 

18:00 

1.8 

93-10-20 

19:00 

1.8 

93-10-20 

20:00 

1.5 

93-10-20 

21:00 

1.8 

93-10-20 

22:00 

1.5 

93-10-20 

23:00 

3.1 

93-10-21 

00:00 

2.7 

93-10-21 

01:00 

2.1 

93-10-21 

02:00 

2.3 

93-10-21 

03:00 

1.5 

93-10-21 

04:00 

2.3 

93-10-21 

05:00 

5.4 

93-10-21 

06:00 

5.1 

93-10-21 

07:00 

2.6 

93-10-21 

08:00 

3.6 

93-10-21 

09:00 

5.5 

WIND  DIR  -  SIGMA  THETA  TEMPERATURE 
(PEG-TRUE)  (DEG) _ (DEG  C) 


93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 

93-10-21 


93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 

93-10-22 


00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
1 1 :00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 


93-10-22  23:00 


93-10-23 

00:00 

93-10-23 

01:00 

93-10-23 

02:00 

93-10-23 

03:00 

93-10-23 

04:00 

93-10-23 

05:00 

93-10-23 

06:00 

93-10-23 

07:00 

93-10-23 

08:00 

93-10-23 

09:00 

93-10-23 

10:00 

2.0  162 


1.9 

176 

2.5 

179 

2.0 

172 

2.1 

169 

1.7 

169 

2.1 

179 

2.2 

176 

2.0 

172 

2.5 

171 

4.1 

191 

5.5 

197 

7.8  7.6 


6.5 

6.2 

5.7 

5.3 

6.6 

5.3 

5.3 

5.6 

8.2 

5.9 

7.2 

4.8 

4.2 

3.9 

5.9 

3.0 

5.5 

4.2 

6.8 

8.8 

6.5 

9.5 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-23 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-24 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 

93-10-25 


11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 


5.6 

4.0 

1.9 

3.5 
2.3 
2.3 

2.3 
1.9 

1.3 
1.9 

2.6 
2.6 


200 

204 

247 

353 

7 

356 

7 

45 

160 

137 

138 
138 


6.5 
9.0 

37.3 
12.8 
15.0 
14.2 

8.5 

5.9 
11.8 

5.3 
3.7 

6.9 


11.4 

14.3 

16.5 
15.8 
16.0 
16.2 
15.0 

12.4 

9.7 
9.2 

8.5 

7.8 


DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

(DEG-TRUE) 

(DEG) 

(DEG  C) 

93-10-25 

11:00 

2.8 

352 

14.7 

11.7 

93-10-25 

12:00 

3.4 

9 

14.4 

12.2 

93-10-25 

13:00 

3.3 

3 

14.0 

12.7 

93-10-25 

14:00 

2.6 

7 

18.3 

13.5 

93-10-25 

15:00 

3.2 

16 

14.9 

13.7 

93-10-25 

16:00 

3.9 

9 

11.2 

13.2 

93-10-25 

17:00 

2.9 

20 

8.1 

12.4 

93-10-25 

18:00 

2.2 

41 

4.9 

9.7 

93-10-25 

19:00 

1.2 

140 

11.2 

7.6 

•  93-10-25 

20:00 

2.1 

123 

3.4 

7.0 

93-10-25 

21:00 

1.7 

98 

15.0 

8.1 

93-10-25 

22:00 

1.3 

41 

17.5 

7.0 

93-10-25 

23:00 

1.8 

77 

13.4 

6.5 

93-10-26 

00:00 

1.5 

101 

8.7 

5.5 

93-1 0-26 

01:00 

1.8 

144 

7.5 

4.8 

93-10-26 

02:00 

1.2 

113 

16.1 

4.6 

93-10-26 

03:00 

1.5 

120 

9.9 

4.2 

93-10-26 

04:00 

1.3 

77 

26.7 

3.3 

93-10-26 

05:00 

1.1 

86 

16.0 

3.7 

93-10-26 

06:00 

1.4 

137 

9.4 

3.2 

93-10-26 

07:00 

1.9 

150 

7.4 

2.6 

93-10-26 

08:00 

1.6 

165 

10.5 

2.7 

93-10-26 

09:00 

1.1 

187 

25.1 

5.5 

93-10-26 

10:00 

2.2 

348 

18.0 

7.8 

93-10-26 

11:00 

3.9 

357 

13.2 

8.2 

93-10-26 

13:00 

5.5 

358 

11.6 

9.1 

93-10-26 

14:00 

5.3 

357 

11.4 

9.6 

93-10-26 

15:00 

5.3 

358 

11.7 

10.0 

93-10-26 

16:00 

4.9 

359 

11.7 

9.8 

93-10-26 

17:00 

4.3 

14 

7.7 

9.3 

93-10-26 

18:00 

2.2 

48 

7.9 

7.4 

93-10-26 

19:00 

1.4 

6 

15.9 

5.8 

93-10-26 

20  00 

1.9 

128 

9.5 

4.1 

93-10-26 

21  00 

2.6 

130 

3.9 

2.5 

93-10-26 

22:00 

2.1 

138 

5.9 

3.6 

93-10-26 

23:00 

2.1 

147 

6.7 

4.3 

93-10-27 

00:00 

2.6 

142 

4.9 

4.2 

93-10-27 

01:00 

3.0 

185 

8.7 

3.9 

93-10-27 

02:00 

2.6 

165 

6.4 

2.9 

93-10-27 

03:00 

1.9 

140 

12.8 

2.3 

93-10-27 

04:00 

2.6 

168 

5.5 

3.4 

93-10-27 

05:00 

4.3 

198 

6.0 

1.3 

93-10-27 

06:00 

3.7 

183 

6.7 

1.9 

93-10-27 

07:00 

2.5 

165 

9.0 

1.5 

93-10-27 

08:00 

1.7 

190 

8.1 

0.1 

93-10-27 

09:00 

1.8 

191 

7.9 

3.0 

93-10-27 

10:00 

4.6 

204 

6.1 

5.3 

93-10-27 

11:00 

5.2 

203 

7.1 

7.7 

DATE 

W-MM-DD 


93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 

93-10-27 


TIME 

(HOUR  ENDING 


12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 


WIND  SPEED 
(MPS) 


WIND  DIR 
(PEG-TRUE) 


SIGMA  THETA 
(DEG) 


TEMPERATURE 
(DEG  C) 


— DATE - =niviE  wind  speed  wind  dir  sigma  theta  temperature 

YY-MM-DD  (HOUR  ENDING  (MPS)  (PEG-TRUE)  (DEG) _ <DEG  C) _ 


93-10-29 

12:00 

4.6 

93-10-29 

13:00 

5.4 

93-10-29 

14:00 

4.7 

93-10-29 

15:00 

4.8 

93-10-29 

16:00 

4.4 

93-10-29 

17:00 

3.7 

93-10-29 

18:00 

2.5 

93-10-29 

19:00 

2.3 

93-10-29 

20:00 

2.0 

93-10-29 

21:00 

1.2 

93-10-29 

22:00 

1.2 

93-10-29 

23:00 

2.0 

93-10-30 

00:00 

1.9 

93-10-30 

01:00 

1.5 

93-10-30 

02:00 

2.2 

93-10-30 

03:00 

2.1 

93-10-30 

04:00 

2.3 

93-10-30 

05:00 

1.6 

93-10-30 

06:00 

3.4 

93-10-30 

07:00 

3.9 

93-10-30 

08:00 

3.3 

93-10-30 

09:00 

4.0 

93-10-30 

10:00 

7.1 

93-10-30 

11:00 

5.4 

93-10-30 

12:00 

2.9 

93-10-30 

13:00 

1.5 

93-10-30 

14:00 

1.2 

93-10-30 

15:00 

2.9 

93-10-30 

16:00 

2.8 

93-10-30 

17:00 

1.6 

93-10-30 

18:00 

1.7 

93-10-30 

19:00 

2.3 

93-10-30 

20:00 

2.4 

93-10-30 

21:00 

1.5 

93-10-30 

22:00 

1.6 

93-10-30 

23:00 

2.0 

93-10-31 

00:00 

1.7 

93-10-31 

01:00 

1.7 

93-10-31 

02:00 

2.9 

93-10-31 

03:00 

2.4 

93-10-31 

04:00 

4.0 

93-10-31 

05:00 

3.8 

93-10-31 

06.00 

4.2 

93-10-31 

07:00 

4-3 

93-10-31 

08:00 

3.4 

93-10-31 

09:00 

3.0 

93-10-31 

10:00 

3.7 

93-10-31 

11:00 

3.2 

17 

12.1 

5.1 

16 

10.4 

5.4 

8 

13.0 

5.6 

14 

13.2 

5.5 

12 

11.5 

5.6 

23 

7.3 

5.1 

68 

4.8 

3.0 

81 

6.8 

1.9 

94 

13.5 

1.5 

109 

8.4 

0.1 

122 

12.1 

0.4 

120 

5.0 

0.7 

162 

9.9 

-0.6 

171 

9.6 

-0.9 

187 

9.7 

-2.6 

171 

6.4 

-3.2 

169 

7.1 

-2.9 

178 

13.7 

-3.9 

185 

8.1 

-2.6 

192 

6.7 

-3.3 

179 

6.4 

-3.6 

198 

6.8 

-0.7 

199 

6.7 

-0.8 

197 

9.4 

2.9 

200 

19.6 

6.2 

19 

27.2 

8.4 

310 

37.9 

9.8 

346 

16.1 

8.7 

353 

13.8 

8.3 

3 

13.3 

7.8 

71 

5.5 

5.0 

122 

3.2 

1.6 

140 

3.6 

0.9 

116 

29.4 

1.5 

143 

29.6 

2.3 

136 

10.9 

1.0 

170 

15.1 

-0.6 

166 

11.8 

-1.4 

175 

9.4 

-0.4 

183 

10.1 

-1.4 

190 

7.7 

0.5 

183 

11.3 

-0.2 

198 

10.1 

-1.7 

197 

10.0 

-0.6 

189 

8.9 

-0.6 

181 

13.5 

2.5 

206 

7.7 

4.4 

201 

11.9 

6.8 

DATE 

YY-MM-DD 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR 
(PEG-TRUE) 


SIGMA  THETA  TEMPERATURE 
y  (DEG)  (DEG  C) 


93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

93-10-31 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

1.1 

1.1 

2.6 

1.6 

1.5 

1.4 

1.5 

1.7 

1.7 

0.7 

0.8 

93-11-01 

00:00 

1.8 

93-11-01 

01:00 

1.4 

93-11-01 

02:00 

1.5 

93-11-01 

03:00 

1.9 

93-11-01 

04:00 

2.3 

93-11-01 

05:00 

1.0 

93-11-01 

06:00 

1.6 

93-11-01 

07:00 

2.4 

93-11-01 

08:00 

3.0 

93-11-01 

09:00 

2.8 

93-11-01 

10:00 

1.9 

93-11-01 

11:00 

3.7 

93-11-01 

12:00 

5.7 

93-11-01 

13:00 

5.3 

93-11-01 

14:00 

6.0 

93-11-01 

15:00 

4.8 

93-11-01 

16:00 

4.4 

93-11-01 

17:00 

3.9 

93-11-01 

18:00 

3.8 

93-11-01 

19:00 

2.3 

93-11-01 

20:00 

1.3 

93-11-01 

21:00 

0.9 

93-11-01 

22:00 

0.9 

93-11-01 

23:00 

1.8 

93-11-02 

00:00 

0.7 

93-11-02 

01:00 

0.7 

93-11-02 

02:00 

1.8 

93-11-02 

03:00 

1.6 

93-11-02 

04:00 

2.5 

93-11-02 

05:00 

2.6 

93-11-02 

06:00 

2.7 

93-11-02 

07:00 

2.4 

93-11-02 

08:00 

2.0 

93-11-02 

09:00 

4.5 

93-11-02 

10:00 

4  4 

93-11-02 

11:00 

3.5 

93-11-02 

12:00 

3.4 

20 

33.0 

9.9 

349 

32.0 

11.7 

351 

15.9 

10.4 

18 

16.2 

9.6 

354 

15.6 

9.8 

6 

11.8 

9.4 

85 

11.6 

6.9 

112 

11.6 

6.1 

64 

15.2 

5.8 

37 

21.8 

4.6 

114 

11.6 

3.9 

a  e>  A  A 

au 

“t .  I 

53 

8.3 

4.3 

124 

6.6 

4.1 

120 

4.9 

3.8 

65 

3.9 

4.8 

174 

18.6 

5.0 

72 

8.9 

5.1 

61 

8.7 

4.6 

52 

7.5 

4.2 

55 

9.1 

3.5 

359 

12.6 

4.4 

348 

11.1 

5.7 

6 

10.3 

6.4 

356 

11.3 

6.6 

3 

12.6 

6.7 

4 

11.4 

6.5 

19 

9.5 

6.5 

6 

12.5 

7.2 

12 

7.6 

6.5 

46 

6.8 

4.8 

50 

13.5 

3.8 

10 

16.0 

3.4 

50 

22.5 

2.1 

41 

14.9 

1.9 

29 

16.5 

1.2 

86 

30.3 

0.1 

134 

4.9 

0.0 

146 

8.6 

0.0 

136 

3.7 

-0.9 

131 

3.3 

-1.4 

131 

2.5 

-2.3 

137 

5.8 

-2.2 

183 

7.9 

-2.4 

199 

6.1 

-1.6 

196 

7.2 

t 

o 

204 

6.6 

2.7 

205 

7.9 

5.5 

DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

{HOUR  ENDING 

(MPS) 

(DEG-TRUE) 

(DEG) 

(DEG  C) 

93-11-02 

18:00 

2.0 

11 

13.0 

8.6 

93-11-02 

19:00 

0.8 

345 

16.7 

6.7 

93-11-02 

20:00 

2.2 

134 

4.8 

3.6 

93-11-02 

21:00 

2.2 

148 

10.1 

4.0 

93-11-02 

22:00 

5.3 

193 

8.6 

4.5 

93-11-02 

23:00 

6.4 

193 

7.3 

4.6 

93-11-03 

00:00 

7.2 

195 

7.6 

3.3 

93-11-03 

01:00 

6.2 

185 

7.0 

3.9 

93-11-03 

02:00 

5.9 

186 

7.3 

4.2 

93-11-03 

03:00 

7.6 

192 

7.0 

3.3 

93-11-03 

04:00 

8.3 

195 

6.4 

1.6 

93-11-03 

05:00 

8.2 

195 

7.5 

1.8 

93-11-03 

06:00 

8.9 

196 

6.5 

2.6 

93-11-03 

07:00 

9.2 

201 

6.5 

1.4 

93-11-03 

08:00 

10.7 

201 

6.5 

0.0 

93-11-03 

09:00 

9.1 

188 

7.6 

1.5 

93-11-03 

10:00 

9.9 

198 

7.2 

2.5 

93-11-03 

11:00 

10.2 

200 

7.1 

3.8 

93-11-03 

12:00 

6.6 

157 

17.1 

6.9 

93-11-03 

13:00 

3.1 

78 

20.5 

9.9 

93-11-03 

14:00 

6.3 

194 

7.5 

13.0 

93-11-03 

15:00 

5.8 

187 

8.0 

13.2 

93-11-03 

16:00 

5.2 

185 

7.2 

13.3 

93-11-03 

17:00 

4.3 

188 

7.3 

13.6 

93-11-03 

18:00 

3.7 

207 

9.2 

13.0 

93-11-03 

19:00 

1.5 

11 

19.1 

9.0 

93-11-03 

20:00 

1.7 

229 

27.9 

9.1 

93-11-03 

21:00 

1.4 

108 

21.9 

8.7 

93-11-03 

22:00 

1.5 

155 

16.0 

8.2 

93-11-03 

23:00 

2.8 

89 

9.4 

8.5 

93-11-04 

00:00 

2.5 

139 

18.9 

10.0 

93-11-04 

01:00 

2.5 

224 

22.5 

12.3 

93-11-04 

02:00 

2.3 

232 

26.3 

11.4 

93-11-04 

03:00 

4.7 

356 

12.2 

8.1 

93-11-04 

04:00 

2.7 

24 

14.2 

6.4 

93-11-04 

05:00 

4.0 

331 

9.4 

5.3 

93-11-04 

06:00 

4.9 

341 

10.3 

5.1 

93-11-04 

07:00 

3.4 

331 

11.5 

4.2 

93-11-04 

08:00 

3.1 

330 

8.0 

2.7 

93-11-04 

09:00 

2.6 

30 

14.6 

1.4 

93-11-04 

10:00 

2.7 

53 

14.3 

2.8 

93-11-04 

11:00 

2.6 

49 

19.3 

4.1 

93-11-04 

12:00 

2.1 

38 

24.5 

4.2 

93-11-04 

13:00 

2.1 

356 

28.1 

5.7 

93-11-04 

14:00 

2.7 

349 

22.3 

5.8 

93-11-04 

15:00 

2.7 

343 

19.0 

6.2 

93-11-04 

16:00 

3.0 

356 

20.1 

6.3 

93-11-04 

17:00 

3.0 

5 

14.8 

6.1 

DATE 

YY-MM-DD 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR  SIGMA  THETA  TEMPERATURE 
(PEG-TRUE)  (DEG) _ (DEG  c> 


93-11-04 

93-11-04 

93-11-04 

93-11-04 

93-11-04 

93-11-04 


93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 

93-11-05 


93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 


18:00 

19:00 

20:00 

21:00 

22:00 

23:00 


00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 


DATE 

YY-MM-DD 


TIME 
(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR  SIGMA  THETA  TEMPERATURE 
(PEG-TRUE)  (DEG) _ (DEG  C) 


93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 

93-11-06 


93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 

93-11-07 


93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 

93-11-08 


18:00 

19:00 

20:00 

21:00 

22:00 

23:00 


00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 


00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

14:00 

15:00 

16:00 

17:00 

18:00 


DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

(DEG-TRUE) 

(DEG) 

(DEG  C) 

93-11-08 

19:00 

1.2 

151 

8.9 

4.2 

93-11-08 

20:00 

2.0 

135 

5.2 

2.2 

93-11-08 

21:00 

2.7 

158 

7.8 

1.8 

93-11-08 

22:00 

4.0 

169 

9.9 

2.2 

93-11-08 

23:00 

6.0 

188 

6.5 

4.1 

93-11-09 

00:00 

5.9 

186 

6.2 

3.2 

93-11-09 

01:00 

5.4 

193 

5.4 

2.1 

93-11-09 

02:00 

5.3 

191 

6.2 

0.0 

93-11-09 

03:00 

3.1 

115 

17.8 

1.6 

93-11-09 

04:00 

2.0 

169 

13.0 

-1.3 

93-11-09 

05:00 

1.9 

186 

12.0 

-2.8 

93-11-09 

06:00 

2.6 

165 

10.4 

-3.4 

93-11-09 

07:00 

2.4 

162 

11.5 

-2.4 

93-11-09 

08:00 

2.6 

168 

12.4 

-2.8 

93-11-09 

09:00 

5.8 

190 

7.9 

0.5 

93-11-09 

10:00 

6.4 

194 

7.2 

1.2 

93-11-09 

11:00 

6.6 

199 

7.6 

2.0 

93-11-09 

12:00 

3.8 

204 

13.6 

5.3 

93-11-09 

13:00 

1.4 

280 

43.8 

8.7 

93-11-09 

14:00 

2.3 

21 

17.6 

9.4 

93-11-09 

15:00 

3.0 

12 

13.4 

9.4 

93-11-09 

16:00 

1.9 

356 

14.3 

9.3 

93-11-09 

17:00 

1.7 

354 

10.3 

7.9 

93-11-09 

18:00 

1.3 

76 

6.7 

6.7 

93-11-09 

19:00 

2.1 

103 

7.8 

4.6 

93-11-09 

20:00 

1.7 

172 

14.9 

5.6 

93-11-09 

21:00 

4.7 

178 

9.0 

8.0 

93-11-09 

22:00 

2.7 

175 

28.9 

7.0 

93-11-09 

23:00 

5.8 

187 

11.1 

7.6 

93-11-10 

00:00 

2.6 

163 

45.0 

6.8 

93-11-10 

01:00 

3.0 

155 

32.4 

6.4 

93-11-10 

02:00 

2.8 

158 

29.1 

6.7 

93-11-10 

03:00 

3.3 

144 

30.9 

6.5 

93-11-10 

04:00 

4.3 

180 

15.4 

6.4 

93-11-10 

05:00 

3.0 

163 

33.6 

6.0 

93-11-10 

06:00 

3.4 

162 

24.0 

6.3 

93-11-10 

07:00 

4.3 

181 

20.2 

5.5 

93-11-10 

08:00 

5  3 

174 

9.0 

5.8 

93-11-10 

09:00 

5.2 

194 

8.6 

5.0 

93-11-10 

10:00 

2.2 

170 

37.1 

6.1 

93-11-10 

11:00 

1.9 

343 

16.6 

6.4 

93-11-10 

12:00 

1.7 

335 

16.7 

6.6 

93-11-10 

13:00 

1.9 

337 

14.5 

6.8 

93-11-10 

14:00 

1.3 

335 

25.0 

7.4 

93-11-10 

15:00 

0.8 

332 

36.1 

8.2 

93-11-10 

16:00 

1.5 

338 

15.1 

8.1 

93-11-10 

17:00 

1.5 

337 

11.4 

7.6 

93-11-10 

18:00 

1.1 

13 

12.1 

6.5 

DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

(DEG-TRUE) 

PEG) 

(DEG  C) 

93-11-10 

19:00 

1.9 

122 

4.6 

4.3 

93-11-10 

20:00 

2.2 

4.1 

3.3 

93-11-10 

21:00 

2.8 

3.8 

3.1 

93-11-10 

22:00 

2.2 

130 

4.8 

3.7 

93-11-10 

23:00 

2.3 

142 

6.6 

2.7 

93-11-11 

00:00 

2.1 

143 

9.2 

3.1 

93-11-11 

01:00 

1.2 

166 

27.7 

2.4 

93-11-11 

02:00 

3.0 

160 

14.5 

4.9 

93-11-11 

03:00 

1.6 

131 

28.7 

3.8 

93-11-11 

04:00 

2.7 

184 

14.7 

4.6 

93-11-11 

05:00 

3.2 

82 

18.7 

5.5 

93-11-11 

06:00 

1.9 

227 

19.1 

2.7 

93-11-11 

07:00 

1.1 

234 

35.4 

2.9 

93-11-11 

08:00 

1.0 

182 

28.9 

2.7 

93-11-11 

09:00 

2.3 

254 

26.9 

5.1 

93-11-11 

10:00 

2.0 

32 

14.1 

4.8 

93-11-11 

11:00 

1.8 

303 

28.9 

5.3 

93-11-11 

12:00 

2.8 

335 

15.6 

6.2 

93-11-11 

13:00 

1.9 

314 

15.0 

6.0 

93-1 1*1 1 

14:00 

2.0 

334 

13.1 

5.9 

93-11-11 

15:00 

2.6 

358 

12.9 

5.7 

93-11-11 

16:00 

2.5 

358 

11.9 

6.2 

93-11-11 

17:00 

2.6 

0 

9.6 

5.8 

93-11-11 

18:00 

2.2 

13 

7.0 

5.4 

93-11-11 

19:00 

2.0 

51 

5.6 

4.8 

93-11-11 

20:00 

1.6 

46 

7.3 

4.9 

93-11-11 

21:00 

1.0 

292 

11.3 

4.1 

93-11-11 

22:00 

2.5 

70 

9.6 

5.7 

93-11-11 

23:00 

2.3 

52 

7.1 

6.2 

93-11-12 

00:00 

2.4 

17 

9.1 

5.1 

93-11-12 

01:00 

2.8 

37 

6.2 

4.5 

93-11-12 

02:00 

3.0 

64 

5.8 

4.3 

93-11-12 

03:00 

2.8 

74 

7.9 

4.1 

93-11-12 

04:00 

3.1 

69 

8.2 

4.3 

93-11-12 

05:00 

2.8 

69 

5.9 

3.6 

93-11-12 

06:00 

2.1 

65 

6.3 

3.8 

93-11-12 

07:00 

1.8 

68 

6.9 

3.6 

93-11-12 

08:00 

1.4 

164 

14.9 

2.1 

93-11-12 

09:00 

15 

183 

9.9 

1.1 

93-11-12 

10:00 

1.3 

191 

9.4 

2.5 

93-11-12 

11:00 

1.3 

215 

12.9 

3.9 

93-11-12 

12:00 

1.6 

329 

22.4 

5.6 

93-11-12 

13:00 

2.8 

355 

11.8 

5.3 

93-11-12 

14:00 

2.2 

11 

11.7 

5.5 

93-11-12 

15:00 

2.0 

14 

19.1 

6.1 

93-11-12 

16:00 

2.9 

13 

12.9 

6.0 

93-11-12 

17:00 

3.0 

18 

8.9 

5.5 

93-11-12 

18:00 

2.6 

29 

6.6 

5.0 

DATE 

YY-MM-DD 


93-11-12 

93-11-12 

93-11-12 

93-11-12 

93-11-12 


93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-1 1-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-13 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 
93-11-14 


TIME 
(HOUR  ENDING 


19:00 

20:00 

21:00 

22:00 

23:00 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

_ 23:00 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14.00 

15:00 

16:00 

17:00 

18:00 


WIND  SPEED 
(MPS) 


WIND  DIR 
(PEG-TRUE) 


SIGMA  THETA  TEMPERATURE 
(DEG) _ (DEG  C) 


13.2 

6.7 

7.8 
5.6 

5.4 
5.0 

7.2 

4.8 

6.5 

4.6 

8.5 

12.2 

19.6 
14.4 
18.9 

21.3 

20.6 

11.3 
8.1 

6.5 

11.4 
11.0 
9.7 

7.6 

9.7 
9.1 
9.1 

9.1 
8.0 
9.4 

8.7 

19.2 

10.2 

7.7 
8.0 

11.8 
13.0 
9.3 

12.7 

13.5 

12.9 

12.1 

8.9 


DATE 

YY-MM-DD 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR  SIGMA  THETA  TEMPERATURE 

(PEG-TRUE)  (DEG) _ (DEG  O 


93-11-14 

19: 

93-11-14 

20: 

93-11-14 

21: 

93-11-14 

22: 

93-11-14 

23: 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 

93-11-15 


93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 


00:00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 


00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 


6.4 

10.9 
8.8 
6.3 

6.3 

7.9 
8.0 
8.0 
10.2 

6.4 

7.2 

29.9 

39.2 
29.6 

21.5 

16.6 
19.1 

8.2 

3.8 

4.4 

6.8 
14.0 
9.8 


t . 

6.9 

8.5 

7.5 

9.5 

18.9 

15.4 

9.6 
8.3 
8.2 
8.3 

6.9 

8.6 

15.7 

32.7 

25.7 

12.9 

13.5 
8.3 


DATE 

YY-MM-DD 


TIME 

jHOUR  ENDING 


WIND  SPEED 
(MPS) _ 


WIND  DIR  SIGMA  THETA  TEMPERATURE 

(PEG-TRUE)  (DEG)  _ (DEG  C) 


2.7 
0.1 
0.9 

1.2 
0.3 
0.1 
-0.1 
-0.3 
-0.8 
-0.5 
-0.2 
0.2 
0.9 

1.2 

I. 4 

2.8 

3.3 
5.0 
8.0 

II. 0 

11.2 

10.3 
10.9 
6.4 

4.3 
4.8 

6.3 

5.3 
5.2 


93-11-18 

00:00 

5.5 

193 

5.9 

4.4 

93-11-18 

01:00 

5.1 

193 

6.6 

4.6 

93-11-18 

02:00 

5.0 

194 

6.6 

5.3 

93-11-18 

03:00 

5.0 

200 

6.4 

5.6 

93-11-18 

04:00 

5.9 

198 

6.7 

5.6 

93-11-18 

05:00 

5.5 

198 

6.4 

4.5 

93-11-18 

06:00 

5.6 

196 

6.8 

4.8 

93-11-18 

07:00 

6.4 

196 

7.0 

5.2 

93-11-18 

08:00 

5.9 

190 

7.6 

5.4 

93-11-18 

09:00 

5.0 

187 

6.9 

5.9 

93-11-18 

10:00 

4.4 

196 

9.2 

6.1 

93-11-18 

11:00 

2.5 

4 

11.7 

5.1 

93-11-18 

12:00 

3.1 

38 

10.6 

6.2 

93-11-18 

13:00 

2.8 

44 

12.1 

5.5 

93-11-18 

14:00 

2.7 

74 

14.9 

5.1 

93-11-18 

15:00 

5.5 

335 

12.3 

5.3 

93-11-18 

16:00 

6.8 

352 

9.4 

3.6 

93-11-18 

17:00 

5.7 

345 

10.2 

2.2 

93-11-18 

18:00 

5.0 

1 

8.9 

1.8 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

93-11-16 

19:00 

20:00 

21:00 

22:00 

23:00 

1.5 

2.1 

1.6 

2.4 

2.0 

76 

120 

136 

155 

144 

7.7 

5.3 

12.3 

13.7 
16.2 

93-11-17 

00:00 

1.9 

128 

14.5 

93-11-17 

01:00 

2.3 

169 

17.3 

93-11-17 

02:00 

2.5 

176 

12.2 

93-11-17 

03:00 

2.7 

185 

11.3 

93-11-17 

04:00 

1.6 

183 

18.4 

93-11-17 

05:00 

1.6 

133 

15.6 

93-11-17 

06:00 

2.1 

172 

22.2 

93-11-17 

07:00 

3.6 

180 

13.1 

93-11-17 

08:00 

4.9 

194 

8.5 

93-11-17 

09:00 

5.3 

192 

8.5 

93-11-17 

10:00 

6.0 

190 

10.5 

93-11-17 

11:00 

6.7 

199 

9.0 

93-11-17 

12:00 

6.0 

198 

9.5 

93-11-17 

13:00 

5.4 

194 

12.9 

93-11-17 

14:00 

6.3 

186 

12.6 

93-11-17 

15:00 

5.7 

179 

14.1 

93-11-17 

16:00 

4.1 

159 

31.3 

93-11-17 

17:00 

5.7 

174 

15.0 

93-11-17 

18:00 

2.1 

343 

27.6 

93-11-17 

19:00 

2.0 

162 

16.0 

93-11-17 

20:00 

2.1 

186 

11.8 

93-11-17 

21:00 

4.3 

194 

8.4 

93-11-17 

22:00 

4.6 

195 

6.6 

93-11-17 

23:00 

5.2 

193 

6.2 

DATE  TIME 

YY-MM-DD  (HOUR  ENDING 

WIND  SPEED 
(MPS) 

WIND  DIR 
(DEG-TRUE) 

SIGMA  THETA 
(DEG) 

TEMPERATURE 
(DEG  C) 

93-11-18 

19:00 

4.3 

2 

9.9 

0.4 

93-11-18 

20:00 

3.6 

357 

10.2 

-0.7 

93-11-18 

21:00 

3.0 

335 

7.8 

-1.9 

93-11-18 

22:00 

2.9 

346 

10.7 

-2.7 

93-11-18 

23:00 

1.8 

62 

13.9 

-3.3 

93-11-19 

00:00 

1.6 

139 

8.9 

-4.6 

93-11-19 

01:00 

1.7 

131 

9.2 

-5.4 

93-11-19 

02:00 

2.3 

151 

7.0 

-5.7 

93-1 1-19 

03:00 

1.9 

5.6 

-5.3 

93-11-19 

04:00 

1.0 

115 

9.9 

-4.5 

93-11-19 

05:00 

0.9 

112 

12.7 

-5.3 

93-11-19 

06:00 

1.5 

152 

9.4 

-5.4 

93-11-19 

1.6 

150 

9.1 

-7.0 

93-11-19 

08:00 

1.7 

162 

9.6 

-6.9 

93-11-19 

09:00 

1.8 

165 

15.2 

-6.7 

93-11-19 

10:00 

2.8 

190 

8.4 

-6.3 

93-11-19 

11:00 

4.8 

6.5 

-3.9 

93-11-19 

12:00 

3.3 

206 

10.2 

-0.9 

93-11-19 

13:00 

1.6 

235 

23.8 

1.2 

93-11-19 

14:00 

2.5 

8 

22.9 

1.9 

93-11-19 

15:00 

3.3 

4 

13.7 

1.7 

93-11-19 

16:00 

3.1 

6 

14.9 

1.7 

93-11-19 

17:00 

2.5 

359 

14.9 

1.6 

93-11-19 

18:00 

1.9 

8 

8.3 

0.7 

93-11-19 

19:00 

2.0 

62 

5.2 

-1.8 

93-11-19 

20:00 

2.2 

88 

4.9 

-3.3 

93-11-19 

21:00 

1.6 

157 

7.7 

-4.1 

93-11-19 

22:00 

2.2 

136 

3.5 

-4.0 

93-11-19 

23:00 

2.4 

142 

6.1 

-4.3 

93-11-20 

00:00 

1.6 

166 

8.8 

-5.3 

93-11-20 

01:00 

2.3 

171 

7.3 

-4.7 

93-11-20 

02:00 

2.3 

173 

7.1 

-5.7 

93-11-20 

03:00 

2.3 

175 

8.9 

-7.2 

93-11-20 

04:00 

2.9 

182 

6.0 

-6.9 

93-11-20 

05:00 

4.5 

189 

7.2 

-6.7 

93-11-20 

06:00 

3.5 

183 

8.1 

-6.7 

93-11-20 

07:00 

1.9 

163 

9.1 

-6.9 

93-11-20 

08:00 

1.8 

169 

9.8 

-7.2 

93-11-20 

09:00 

2.1 

189 

8.4 

-8.1 

93-11-20 

10:00 

5.6 

194 

6.5 

-5.5 

93-11-20 

11:00 

5.3 

198 

8.5 

-3.2 

93-11-20 

12:00 

4.7 

196 

8.1 

-0.7 

93-11-20 

16:00 

2  7 

346 

13.2 

3.1 

93-11-20 

17:00 

1.6 

321 

15.3 

3.6 

93-11-20 

18:00 

1.2 

349 

14.0 

3.0 

93-11-20 

19:00 

2.0 

75 

8.1 

-0.6 

93-11-20 

20:00 

2.0 

131 

3.9 

-2.2 

93-11-20 

21:00 

1.7 

166 

16.0 

-3.1 

DATE 

YY-MM-DD 


93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-11-21 
93-1 1-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 
93-11-22 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR 
(PEG-TRUE) 


SIGMA  THETA 
(DEG) 


TEMPERATURE 
(DEG  C) 


10 

1.9  1 

10 

2.8  1 

00:00 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
1 1 .00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 


93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 

93-11-23 


93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 

93-11-24 


00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 


WIND  DIR 
(PEG-TRUE) 


DATE  TIME 

VY-MM-DD  (HOUR  ENDING 


WIND  SPEED 
(MPS) 


SIGMA  THETA  TEMPERATURE 
(DEG)  (DEG  C) 


93-11-24 

22:00 

3.4 

8 

8.4 

-7.8 

O  A 

93-11-24 

23:00 

3.1 

5 

7.4 

-8.4 

93-11-25 

00:00 

3.1 

2 

8.0 

-9.1 

93-11-25 

01:00 

3.1 

349 

9.4 

-9.6 

93-11-25 

02:00 

2.5 

345 

10.5 

-10.4 

93-11-25 

03:00 

2.0 

347 

15.2 

-10.9 

93-11-25 

04:00 

1.7 

63 

19.3 

-12.1 

93-11-25 

05:00 

3.4 

9 

8.5 

-1 1.2 

93-11-25 

06:00 

2.1 

13 

11.6 

-11.3 

93-11-25 

07:00 

1.7 

14 

10.8 

-12.1 
j  ^  r 

93-11-25 

08:00 

1.5 

53 

8.9 

-12.5 

93-11-25 

09:00 

2.2 

76 

6.8 

-13.4 

93-11-25 

10:00 

1.6 

78 

11.2 

-12.9 

93-11-25 

11:00 

0.6 

74 

25.8 

-8.9 

93-11-25 

12:00 

1.5 

261 

9.4 

-8.5 

93-11-25 

13:00 

0.8 

46 

15.0 

-5.8 

93-11-25 

14:00 

1.6 

4 

9.8 

-7.3 

93-11-25 

15:00 

1.6 

333 

9.2 

-7.4 

93-11-25 

16:00 

0.3 

251 

12.1 

-4.2 

93-11-25 

17:00 

0.9 

41 

10.4 

-5.4 

93-11-25 

18:00 

1.3 

48 

8.6 

-8.9 

93-11-25 

19:00 

2.1 

127 

2.9 

-12.4 

93-11-25 

20:00 

2.6 

118 

3.6 

-15.6 

93-11-25 

21:00 

3.0 

132 

3.3 

-14.7 

93-11-25 

22:00 

2.6 

156 

5.3 

-13.0 

93-11-25 

23:00 

2.9 

161 

9.4 

-12.7 

93-11-26 

00:00 

3.5 

170 

9.2 

-12.2 

93-11-26 

01:00 

3.8 

178 

6.7 

-12.3 

93-11-26 

02:00 

2.3 

153 

8.8 

-13.6 

93-11-26 

03:00 

2.0 

152 

9.6 

-15.1 

93-11-26 

04:00 

2.2 

174 

8.5 

-15.1 

93-11-26 

05:00 

1.7 

153 

7.5 

-16.1 

93-11-26 

06:00 

2.6 

187 

6.5 

-17.0 

93-11-26 

07:00 

4.6 

197 

5.8 

-15.2 

93-11-26 

08:00 

5.7 

192 

5.1 

-15.2 

93-11-26 

09:00 

7.4 

196 

5.6 

-15.6 

93-11-26 

10:00 

6.0 

191 

6.3 

-13.5 

93-11-26 

11:00 

5.2 

191 

5.8 

-11.0 

93-11-26 

12:00 

3.2 

195 

6.8 

-9.0 

93-11-26 

13:00 

3.4 

200 

6.0 

-7.6 

93-11-26 

14:00 

1.1 

302 

19.2 

-4.4 

93-11-26 

15:00 

1.4 

17 

9.8 

-3.9 

93-11-26 

16:00 

2.4 

17 

6.3 

-5.1 

93-11-26 

17:00 

1.2 

18 

7.0 

-4.4 

93-11-26 

18:00 

1.3 

33 

8.3 

-6.1 

93-11-26 

19:00 

1.8 

107 

5.1 

-9.1 

93-11-26 

20:00 

3.1 

133 

2.6 

-11.7 

93-11-26 

21:00 

2.0 

124 

14.5 

-11.1 

DATE 

TIME 

WIND  SPEED 

WIND  DIR 

SIGMA  THETA 

TEMPERATURE 

YY-MM-DD 

(HOUR  ENDING 

(MPS) 

(DEG-TRUE) 

(DEG) 

(DEG  C) 

93-11-26 

22:00 

2.3 

118 

10.7 

-10.9 

93-11-26 

23:00 

2.5 

142 

5.2 

-11.2 

93-11-27 

00:00 

2.2 

164 

10.6 

-10.9 

93-11-27 

01:00 

3.1 

182 

8.7 

-12.0 

93-11-27 

02:00 

6.4 

191 

5.3 

-12.4 

93-11-27 

03:00 

5.0 

186 

9.5 

-11.5 

93-11-27 

04:00 

5.5 

187 

7.4 

-11.0 

93-11-27 

05:00 

4.7 

180 

7.8 

-10.8 

93-11-27 

06:00 

5.6 

192 

7.8 

-9.9 

93-11-27 

07:00 

5.2 

184 

8.6 

-10.8 

93-11-27 

08:00 

4.7 

189 

7.4 

-10.8 

93-11-27 

09:00 

6.2 

185 

7.9 

-12.5 

93-11-27 

10:00 

6.5 

193 

7.3 

-13.2 

93-11-27 

11:00 

5.4 

192 

6.5 

-11.6 

93-11-27 

12:00 

3.0 

203 

5.8 

-7.7 

93-11-27 

13:00 

1.2 

273 

12.6 

-3.7 

93-11-27 

14:00 

0.9 

219 

23.1 

-0.8 

93-11-27 

15:00 

0.9 

15 

23.9 

0.2 

93-11-27 

16:00 

2.3 

36 

8.6 

-1.1 

93-11-27 

17:00 

0.8 

346 

14.5 

-1.1 

93-11-27 

18:00 

1.1 

8 

14.9 

-3.5 

93-11-27 

19:00 

1.5 

101 

11.0 

-6.6 

93-11-27 

20:00 

2.2 

123 

4.4 

-7.6 

93-11-27 

21:00 

1.7 

144 

10.9 

-7.5 

93-11-27 

22:00 

1.8 

170 

10.7 

-7.2 

93-11-27 

23:00 

3.6 

176 

9.9 

-6.1 

93-11-28 

00:00 

2.6 

172 

18.5 

-5.6 

93-11-28 

01:00 

2.5 

191 

20.1 

-5.9 

93-11-28 

02:00 

1.3 

162 

15.5 

-7.8 

93-11-28 

03:00 

2.1 

170 

9.8 

-8.0 

93-11-28 

04:00 

2.4 

191 

20.4 

-6.8 

93-11-28 

05:00 

2.2 

182 

9.2 

-7.5 

93-11-28 

06:00 

0.9 

178 

19.6 

-8.1 

93-11-28 

07:00 

1.9 

140 

11.5 

-7.9 

93-11-28 

08:00 

5.7 

192 

8.2 

-6.3 

93-11-28 

09:00 

2.9 

183 

17.0 

-6.0 

93-11-28 

10:00 

2.0 

196 

28.3 

-6.2 

93-11-28 

11:00 

2.8 

187 

15.4 

-5.5 

93-11-28 

12:00 

1.5 

1 

18.2 

-1.9 

93-11-28 

13:00 

2.2 

18 

13.3 

-0.6 

93-11-28 

14:00 

1.7 

358 

10.7 

-2.2 

93-11-28 

15:00 

1.0 

346 

12.6 

-0.8 

93-11-28 

16:00 

0.8 

300 

14.9 

-1.6 

93-11-28 

17:00 

1.3 

354 

10.1 

-2.3 

93-11-28 

18:00 

0.8 

345 

24.5 

-2.5 

93-11-28 

19:00 

1.4 

202 

14.8 

-2.9 

93-11-28 

20:00 

2.1 

133 

31.1 

-3.1 

93-11-28  21:00  2.0  182  27.3  -2.8 


DATE  TIME 

YY-MM-DD  (HOUR  ENDING 

WIND  SPEED 
(MPS) 

WIND  DIR 
(DEG-TRUE) 

SIGMA  THETA 
(DEG) 

TEMPERATURE 
(DEG  C) 

93-12-03 

00:00 

2.3 

189 

7.6 

-3.4 

93-12-03 

01:00 

2.1 

145 

6.8 

-4.5 

93-12-03 

02:00 

2.3 

127 

6.1 

-4.2 

93-12-03 

03:00 

2.0 

157 

9.3 

-3.7 

93-12-03 

04:00 

1.6 

172 

9.5 

-5.4 

93-12-03 

05:00 

1.7 

154 

8.7 

-4.8 

93-12-03 

06:00 

1.8 

169 

11.0 

-6.2 

93-12-03 

07:00 

1.7 

176 

11.8 

-7.5 

93-12-03 

08:00 

1.8 

171 

20.8 

-6.4 

93-12-03 

09:00 

2.1 

181 

9.8 

-7.4 

93-12-03 

10:00 

2.0 

184 

10.1 

-6.5 

93-12-03 

11:00 

3.7 

205 

5.6 

-2.7 

93-12-03 

12:00 

3.7 

204 

5.8 

-0.8 

93-12-03 

13:00 

3.3 

197 

7.4 

0.9 

93-12-03 

14:00 

3.4 

203 

6.6 

2.4 

93-12-03 

15:00 

1.8 

92 

16.5 

4.6 

93-12-03 

16:00 

2.3 

49 

9.0 

4.9 

93-12-03 

17:00 

2.6 

28 

6.6 

3.6 

93-12-03 

18:00 

1.1 

349 

12.7 

1.3 

93-12-03 

19:00 

1.8 

149 

7.0 

-0.6 

93-12-03 

20:00 

2.2 

171 

8.7 

-0.2 

93-12-03 

21:00 

5.1 

190 

6.2 

-0.3 

93-12-03 

22:00 

5.6 

193 

6.6 

-1.2 

93-12-03 

23:00 

6.4 

188 

7.8 

-1.3 

93-12-04 

00:00 

6.7 

189 

6.6 

-0.9 

93-12-04 

01:00 

6.8 

192 

7.1 

-0.8 

93-12-04 

02:00 

7.4 

188 

7.3 

-0.9 

93-12-04 

03:00 

6.5 

185 

11.9 

-1.4 

93-12-04 

04:00 

6.9 

191 

10.4 

-1.1 

93-12-04 

05:00 

4.4 

195 

13.2 

-0.3 

93-12-04 

06:00 

5.9 

186 

13.4 

-0.7 

93-12-04 

07:00 

7.3 

198 

10.0 

-0.5 

93-12-04 

08:00 

7.0 

196 

16.9 

-0.1 

93-12-04 

09:00 

9.5 

200 

7.9 

0.1 

93-12-04 

10:00 

4.3 

248 

26.0 

1.0 

93-12-04 

11:00 

2.9 

10 

35.5 

2.0 

93-12-04 

12:00 

5.3 

215 

22.9 

4.9 

93-12-04 

13:00 

3.3 

37 

27.8 

2.4 

93-12-04 

14:00 

4.8 

220 

14.5 

6.6 

93-12-04 

15:00 

7.3 

273 

10.2 

4.2 

93-12-04 

16:00 

3.9 

244 

12.1 

4.1 

93-12-04 

17:00 

4.0 

280 

10.1 

4.7 

93-12-04 

18:00 

4.2 

330 

10.6 

3.6 

93-12-04 

19:00 

2.2 

77 

15.7 

2.1 

93-12-04 

20:00 

2.4 

71 

14.0 

2.4 

93-12-04 

21:00 

2.2 

71 

8.8 

2.0 

93-12-04 

22:00 

2.8 

59 

8.7 

1.9 

93-12-04 

23:00 

4.2 

22 

8.2 

0.2 

DATE 

YY-MM-DD 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR 
(DEG-TRUE) 


SIGMA  THETA  TEMPERATURE 
(DEG)  (DEG  C) 


93-12-05 

00:00 

2.6 

93-12-05 

01:00 

2.4 

93-12-05 

02:00 

2.7 

93-12-05 

03:00 

2.6 

93-12-05 

04:00 

2.6 

93-12-05 

05:00 

1.9 

93-12-05 

06:00 

1.1 

93-12-05 

07:00 

1.8 

93-12-05 

08:00 

1.6 

93-12-05 

09:00 

2.9 

93-12-05 

10:00 

3.6 

93-12-05 

11:00 

4.6 

93-12-05 

12:00 

5.2 

93-12-05 

13:00 

5.0 

93-12-05 

14:00 

4.1 

93-12-05 

15:00 

2.2 

93-12-05 

16:00 

1.5 

93-12-05 

17:00 

2.5 

93-12-05 

18:00 

2.1 

93-12-05 

19:00 

1.0 

93-12-05 

20:00 

1.1 

93-12-05 

21:00 

1.4 

93-12-05 

22:00 

1.2 

93-12-05 

23:00 

1.0 

93-12-06 

00:00 

0.6 

93-12-06 

01:00 

0.9 

93-12-06 

02:00 

0.6 

93-12-06 

03:00 

0.9 

93-12-06 

04:00 

2.2 

93-12-06 

05:00 

4.3 

93-12-06 

06:00 

5.2 

93-12-06 

07:00 

3.7 

93-12-06 

08:00 

1.5 

93-12-06 

09:00 

1.7 

93-12-06 

10:00 

2.6 

93-12-06 

11:00 

3.4 

93-12-06 

12:00 

2.5 

93-12-06 

13:00 

1.1 

93-12-06 

14:00 

2.6 

93-12-06 

15:00 

1.8 

93-12-06 

16:00 

2.2 

93-12-06 

17:00 

2.3 

93-12-06 

18:00 

1.5 

93-12-06 

19:00 

1.5 

93-12-06 

20:00 

1.1 

93-12-06 

21:00 

2.1 

93-12-06 

22:00 

2.4 

93-12-06 

23:00 

0.9 

65 

8.0 

0.0 

65 

8.2 

-0.3 

63 

6.5 

-1.1 

78 

5.9 

-2.2 

72 

7.7 

-2.2 

76 

13.2 

-2.2 

104 

31.0 

-2.6 

188 

17.3 

-4.0 

163 

10.0 

-5.0 

188 

9.3 

-5.1 

191 

7.1 

-4.1 

201 

6.6 

-3.3 

203 

6.7 

-2.6 

202 

5.8 

-1.9 

200 

13.0 

-0.4 

161 

18.6 

0.6 

36 

10.9 

0.9 

43 

6.6 

0.5 

25 

7.5 

-0.2 

177 

11.2 

-1.4 

146 

5.4 

-1.9 

138 

5.0 

-2.2 

137 

5.2 

-2.4 

156 

6.9 

-2.0 

199 

17.6 

-1.9 

170 

36.7 

-2.1 

141 

23.9 

-2.4 

138 

22.1 

-2.6 

171 

17.6 

-2.4 

190 

8.5 

-1.5 

169 

8.1 

-1.1 

308 

18.1 

-1.3 

291 

28.9 

-2.3 

180 

19.6 

-3.2 

123 

11.2 

-1.2 

233 

13.0 

0.6 

21 

20.8 

-0.3 

217 

32.2 

1.3 

254 

25.9 

5.7 

314 

23.6 

7.1 

317 

24.3 

7.0 

344 

13.9 

1.9 

142 

31.5 

0.1 

349 

14.8 

-1.2 

142 

17.3 

-1.9 

107 

11.2 

-0.5 

69 

10.4 

1.6 

69 

22.7 

0.0 

DATE 

YY-MM-DD 


TIME 

(HOUR  ENDING 


WIND  SPEED 
(MPS) 


WIND  DIR  *  SIGMA  THETA 
(PEG-TRUE)  (DEG) 


TEMPERATURE 
(DEG  C) 


93-12-07 

00:00 

0.7 

93-12-07 

01:00 

1.7 

93-12-07 

02:00 

1.8 

93-12-07 

03:00 

1.7 

93-12-07 

04:00 

1.9 

93-12-07 

05:00 

5.4 

93-12-07 

06:00 

4.9 

93-12-07 

07:00 

3.5 

93-12-07 

08:00 

5.5 

93-12-07 

09:00 

5.3 

93-12-07 

10:00 

5.4 

93-12-07 

11:00 

7.7 

93-12-07 

12:00 

7.2 

93-12-07 

13:00 

6.9 

93-12-07 

14:00 

3.1 

140 

11.8 

-0.9 

170 

10.2 

-3.5 

157 

9.7 

-3.3 

162 

12.7 

-3.7 

171 

13.1 

-4.1 

197 

6.6 

-3.4 

193 

7.6 

-4.8 

187 

10.0 

-4.6 

197 

7.7 

-4.0 

193 

9.8 

-3.0 

187 

11.4 

-1.4 

183 

8.0 

-1.0 

199 

7.5 

• 

o 

CO 

196 

8.2 

1.9 

155 

38.4 

3.6 

APPENDIX  J 


WeatherPak  Audit  Results 


HORIZONTAL  WIND  SPEED 


AUOff  SHEET 


NORTH  AMERICAN 


| 


Oo&ztof  /  CD  /rf  Ca^J 

c/WteT 

Protect  &  '2-* _ 


Date 

StnlO 


i+ltek 


Surt  Tan* 
Stop  Hm 


SamorMfl  ^ ^  C.  WSSamorModal  -** 

SotoiNo.  /So^~t  **~  ( _ _ _  WS  Sanaor  HI  (m)  fj^J2L 

isi  Cattcation  Dale  _  WSRanpaO- 


CZ  JOS  "4<Z 


Last  Caftnbon  Dale  /'"fifS 
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APPENDIX  I 


FIELD  SURVEY  DATA 


1.1  INTRODUCTION 

I.l.O.l.  This  appendix  presents  the  surveyed  reference  point  location  data  (in  State  Plane 
coordinates)  generated  from  the  field  topographic  survey  activities  conducted  prior  to  and 
following  sampling  activities  at  the  investigated  SWMUs.  Also  included  are  the  sample 
locations  and  elevations  from  the  Phase  II RFI  sampling  activities  at  the  Group  A  SWMUs. 

1.2  SCOPE  OF  ACTIVITIES 

I.2.O.I.  The  sample  location  activities  were  performed  in  several  stages  during  the  TEAD  N 
RFI.  These  activities  are  described  below. 

I.2.O.2.  Topographic  Field  Survey.  In  May  1992,  prior  to  any  field  sampling  activities, 
CRS  personnel  surveyed  and  marked  a  total  of  48  separate  reference  locations  at 
17  SWMUs  across  TEAD-N.  The  purpose  of  this  survey  was  to  provide  fixed  survey 
reference  points  in  the  Utah  State  Plane  Coordinate  System  at  the  SWMUs,  enabling 
individual  sampling  locations  to  be  tied  to  these  points  at  the  time  of  sampling.  Individual 
sampling  locations  could  then  be  placed  into  the  Geotechnical  Map  File  (GMA)  of  the 
IRDMIS  data  base.  The  primary  method  of  marking  the  individual  reference  locations 
consisted  of  staking  a  4  ft.  section  of  wood  lath  into  the  ground  at  the  reference  point 
location  and  labeling  the  lath  with  the  reference  designation.  Surveyors  flagging  was  usually 
tied  around  the  uppermost  part  of  the  stake  for  added  visibility.  At  times,  fixed  objects  such 
as  building  comers  or  utility  posts  were  used  as  reference  locations,  and  the  building  comer 
or  post  itself  was  flagged  and  labeled. 

I.2.O.3.  The  reference  points  were  used  to  tie  individual  sampling  sites  during  both  Phase  I 
and  Phase  II  sampling  at  each  SWMU  to  the  State  Plane  Coordinate  System  at  the  time  of, 
or  shortly  after,  sample  collection.  A  tripod-mounted  Brunton  compass  was  used  to  measure 
angles  and  establish  bearings  to  and  from  the  established  reference  points.  Most  of  the 
sampling  locations  during  the  RFI  were  generated  using  this  method.  However,  during 
additional  borehole  sampling  along  the  stormwater  line  in  the  Building  500  Series  area  and 
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at  SWMU  48,  sample  locations  and  elevations  were  obtained  using  a  1"  =  1000'  scale  map 
of  TEAD-N  with  a  State  Plane  grid.  No  surveyed  reference  points  were  available  in  these 
areas.  An  X-Y  accuracy  code  of  1(±  10  meters)  was  used  for  the  Brunton-located 
coordinates,  and  a  code  of  2  (±  100  meters)  was  used  for  those  locations  generated  using 
the  map. 

I.2.O.5.  Borehole  and  Well  Surveying.  Upon  completion  of  the  Phase  I  drilling  program 
in  August  1992,  CRS  personnel  were  again  on  site  at  TEAD-N  to  survey  the  locations  of 
the  nine  deep  soil  borings  previously  drilled  at  the  OB/OD  Area,  and  the  25  ft.  soil  boring 
drilled  at  the  Stormwater  Discharge  Area  (SWMU  45).  Following  completion  of  the  Phase 
II  drilling  activities  in  November  1993,  CRS  personnel  surveyed  the  newly-completed 
monitoring  wells  at  SWMU  45,  and  the  deep  boreholes  and  air  monitoring  stations  at 
SWMU  42. 

1.3  DATA  SUMMARY 

1.3.1.  Surveyed  Reference  Points  and  Borehole  Locations 

1.3.1. 1.  The  State  plane  northing  and  easting  coordinates  for  each  surveyed  Group  A 
SWMU  reference  point  are  shown  in  Table  1-1.  Also  included  is  the  elevation  of  each 
reference  point  in  feet  above  mean  sea  level.  The  SWMU  reference  number  is  shown  with 
the  following  designation: 


XX-Y 


where:  XX  =  SWMU  Number 

where:  Y  =  Sequential  Designation  of  Reference  Locations  Within  the  SWMU 

I.3.I.2.  Table  1-2  presents  the  data  entered  into  the  GMA  from  the  RFI  field  sampling 
locations  at  the  Group  A  SWMUs.  These  data  include  all  source  and  accuracy  codes,  as 
required.  The  majority  of  sample  locations  from  the  RFI  were  entered  with  the  X,  Y 
Accuracy  Code  of  "1"  or  "2”,  which  designates  a  horizontal  accuracy  of  10  meters  or  100 
meters  respectively,  and  a  GS  (elevation)  Accuracy  Code  of  1  ,  designating  an  accuracy  of 
10  feet  vertically.  An  accuracy  code  of  “0,”  designating  a  horizontal  accuracy  of  ±1  meter 
and  a  vertical  accuracy  of  ±1  foot,  was  used  only  for  those  locations  or  elevations  directly 
surveyed  by  CRS  personnel. 
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TABLE  1-1 


TOOELE  ARMY  DEPOT  GROUP  A  SWMU  SITE  COORDINATES 

JUNE  11, 1992 

NAD  1927  State  Plan  Coordinate  Data 
Utah  Central  Zone  Coordinates 


SWMU  Number 

Northing 

Easting 

Elevation^3) 

1A-1 

793,431.47 

1,728,024.23 

5,101.29 

1A-2 

791,621.11 

1,728,347.83 

5,080.18 

1A-3 

792,579.81 

1,728,622.45 

5,078.94 

1-4 

791,651.51 

1,729,258.41 

5,067.84 

1-5 

790,401.45 

1,729,919.58 

5,047.76 

ID-6 

789,889.45 

1,729,322.98 

5,051.08 

IB-1 

789,648.58 

1,732,502.63 

5,009.92 

IB-2 

789,118.08 

1,732,882.50 

4,991.73 

IB-3 

790,588.98 

1,732,182.87 

5,062.34 

1C-1 

789,825.03 

1,733,847.43 

4,968.29 

20-1 

795,122.62 

1,732,462.10 

5,010.53 

20-2 

794,746.99 

1,732,391.35 

5,017.17 

21-1 

794,252.03 

1,739,161.10 

4,796.77 

21-2 

794,153.34 

1,739,139.03 

4,796.86 

34-1 

792,966.81 

1,764,718.81 

4,881.58 

34-2 

793,081.72 

1,764,662.47 

4,878.36 

37-1 

793,130.77 

1,738,381.92 

4,829.06 

37-2 

792,928.24 

1,738,439.13 

4,827.50 

42-1 

794,778.46 

1,765,190.10 

4,873.20 

42-2 

794,607.97 

1,765,033.54 

4,872.25 

42-3 

794,650.67 

1,764,983.31 

4,868.46 

42-4 

794,808.35 

1,764,799.86 

4,863.51 

42-5 

794,988.77 

1,764,583.07 

4,853.37 

45-1 

795,144.34 

1,763,254.04 

4,800.46 

(a)  Feet  above  mean  sea  level 


TOOELE-NORTH  RFI  PHASE  II  SAMPLE  LOCATION  DATA 
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TOOELE-NORTH  RFI  PHASE  II  SAMPLE  LOCATION  DATA 

(PAGE  12  OF  12) 


* 

T5 

O 

V 

t-> 

u 

«/) 

o 


* 

o 

L 

S 

O 

C/) 

cn 

O 


c 

.2 

‘-S 

ce 

;► 

oj 

5 

O 


* 

■o 

o 

U 

u 

u 

< 

>• 

x~ 

* 

4> 

B 

5 

O 

C/D 

> 


C/3 

co 

W 

X 


o 

z 


Q 

w 

K 


a 

►» 

H 

o 

-w 

35 


uuuuuuuuuuuuuuu 

qqqqqqqqqqqqqqq 


OOOO^uOUOOmOOmuovnvn 

Soo^^r-r-r^oooor-r-rrr- 


r^,  ir, 


O  vo 


q  M  r.  00  V) 

ooo  —  ^r 

r,  x  n  —  — 


VO 


r-  r-  r^. 

CMfMOOr^ocr^vocM 

o  o  cm^  cm  cm  oi  r  a  ro  O 

Srt  Tf  rf  cK  O'  O'  G  O'  OC  OC  O'  Ov  O'  O' 

vO  vC  vc  **o  ro  <*“.  co  cm  cm  CM  co  * 

r-r-'r-r-r^r-r-r-r-O'r-r- 


m  ro  m 

t  -  r —  t  ~ 


(N  N  X  OC 
CO  CO 

O  O  —  — 


or  —  —  o  uo 

CO  \C  O  ^  h 


mwo^t'^-TtTtrrcO'-’ 

OONOOOOOCCO 

r-r-r-r-r^r-r-r-r- 


NO  CO  CO  VO 

r-  co  co  oo 

O  CM  <N  04 

—  Tf 

o  o  o  o  co 

r-  r-  r~~  r- 


o  r~ 

vr,  m 
CO  \C 


< 

CQ 

< 

CQ 

— 

cm 

— 

CO 

o 

, 

CM 

_ 

CM 

m 

Tj- 

— « 

CM 

CM 

© 

O 

o 

o 

•—1 

— 

1— H 

8 

o 

o 

8 

o 

o 

© 

p 

o 

5 

© 

© 

1 

© 

© 

o 

» 

o 

CM 

CM 

CM 

CM 

CM 

rj 

04 

— 

© 

© 

oo 

© 

C4 

CM 

CM 

CM 

rf 

i 

Tf 

1 

Tf 

1 

Q 

Q 

£ 

00 

00 

oo 

1 

oo 

00 

oo 

t 

00 

Ou 

pj 

C u 
UJ 

CL 

w 

CL 

UP 

00 

00 

c/o 

00 

00 

00 

00 

00 

oo 

00 

00 

>  >  >  > 

u  u  u  u 

X  X  X  X 

W  PJ  CU  UJ 


Q  Q  Q 
z  z  z 
o  o  c 

a-  cu  a. 


CL 

Uh 

PL 

PL 

CL 

CL 

CL 

PL 

o 

& 

qc 

QC 

DC 

DC 

C3d 

PC 

PC 

■  *  00 
c/3 

D 

D 

D 

D 

D 

D 

D 

D 

«  >- 

C/) 

00 

oo 

00 

00 

00 

00 

oo 

U  * 

CL 

03 

£ 


c/j 

•|  2> 

cl  — 

«  a 

c 

0) 


0) 


0)  -s; 
uL  O 

a  o  g 

-3  w  CL 

£§-S 
£  I  g 

aw2 

C/5  ro  C/5 

2*3  £ 
3  «  £ 
^  1 .2 


S 

o 

c 

J*S 

c 

3 


o 

03 

i— 

3 

O 

o 

< 

II 

CO 


3 

<D 

£ 

o 


o 

o 

E 

o 

o 


0) 

O 

£ 

o 


CL 

03 

E 

<D 


C 

£ 

o 

c 

Lai 

c 

3 


>* 

o 

3 


O 

o 

< 

II 

CO 


o 

II 

00 


1-15 


1.3.1.3.  Table  1-3  shows  the  State  plane  northing  and  easting  coordinates  and  elevations  for 
the  surveyed  boreholes,  monitoring  wells,  and  air  sampling  stations.  The  elevations  shown 
are  for  the  ground  surface  immediately  adjacent  to  each  borehole  or  Hi-Vol  air  sampler,  or 
the  concrete  pad  surface  at  each  monitoring  well.  The  elevation  for  the  top  of  the  inside  well 
casing  is  also  included  for  the  monitoring  wells.  The  monitoring  well  designation  is  that 
assigned  by  the  Army.  The  borehole  and  air  sampler  designations  follow  the  convention: 

SB-XX-YY 

where:  SB  or  AR  =  Soil  Boring  or  Air  Station 

XX  =  SWMU  Number  of  BK  =  background 

W  =  sequential  boring  number  within  that  SWMU 

The  final  entry  on  Table  1-3  is  for  Water  Well  No.  3  (WW-3),  which  was  the  source  for  the 
approved  water  used  during  both  Phase  I  and  Phase  II  field  activities. 

1.3.1.4.  All  directly  surveyed  locations  and  elevations  (the  monitoring  wells,  air  monitoring 
stations,  and  soil  boring  25  feet  deep  or  deeper),  as  well  as  the  SWMU  site  coordinates, 
were  surveyed  under  the  direct  supervision  of  a  registered  professional  land  surveyor.  All 
data  submitted  had  a  pre-balanced  closure  error  of  1 :20,000  or  better,  and  a  vertical  tolerance 
equal  to  or  better  than  the  specifications  stipulated  in  the  USAEC  Geotechnical 
Requirements  (i.e.,  within  0.05  feet,  or  1.5  centimeters). 
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TABLE  1-3 


TEAD-N  RFI  SURVEYED  SAMPLE  LOCATIONS 
NAD  1927  State  Plane  Coordinate  Data 
Utah  Central  Zone  Coordinates 


Sampled  Location 

Northing 

Easting 

Elevation*3) 

Description 

SB-01-001 

792,433.27 

1,728,465.03 

5,079.12 

100- foot  Soil  Boring 

SB-0 1-002 

792,165.79 

1,729,037.11 

5,066.21 

100-foot  Soil  Boring 

SB-0 1-003 

791,632.91 

1,728,990.06 

5,066.83 

100-foot  Soil  Boring 

SB-0 1-004 

791,361.88 

1,728,218.71 

5,082.89 

100-foot  Soil  Boring 

SB-0 1-005 

789,959.21 

1,729,523.94 

5,048.48 

100- foot  Soil  Boring 

SB-01 -006 

790,190.57 

1,732,668.24 

5,017.15 

100-foot  Soil  Boring 

SB-01 -007 

789,244.92 

1,732,749.27 

4,994.07 

100-foot  Soil  Boring 

SB-0 1-008 

789,492.91 

1,733,152.54 

4,987.85 

100-foot  Soil  Boring 

SB-BK-006 

787,501.10 

1,727,024.49 

5,126.05 

100-foot  Background 

Soil  Boring 

AR-42-001 

793,661.48 

1,764,568.83 

4,866.42 

TSP  Air  Sampling 

Station 

AR-42-002 

794,634.32 

1,764,968.25 

4,867.45 

TSP  Air  Sampling 

Station 

AR-42-003 

794,331.42 

1,766,039.74 

4,900.44 

TSP  Air  Sampling 

Station 

AR-42-004 

796,218.33 

1,765,185.06 

4,858.48 

TSP  Air  Sampling 

Station 

SB-42-014 

794,658.33 

1,764,965.83 

4,866.93 

100- foot  Soil  Boring 

SB-42-015 

794,769.63 

1,764,833.87 

4,868.06 

100-foot  Soil  Boring 

SB-42-016 

794,871.18 

1,764,713.51 

4,859.20 

100-foot  Soil  Boring 

SB-42-017 

794,981.31 

1,764,584.42 

4,852.95 

100-foot  Soil  Boring 

SB-45-001 

795,169.80 

1.763,257.99 

4,799.59 

25-foot  Soil  Boring 

N- 142-93 

794,710.61 

1,763,149.34 

4,827.40 

4,829.51  (TOC) 

Monitoring  Well 

N- 1 43-93 

795,340.61 

1,763,070.59 

4,796.20 

4,798.55  (TOC) 

Monitoring  Well 

WW-3 

797,690.29 

1,764,914.48 

4,833.00 

Depot  Supply  Well/ 
Source  Water 

All  surveyed  locations  have  an  X,  Y  accuracy  of  ±1  meter  and  a  GS  accuracy  of  0.1  foot. 
TOC  Top  of  PVC  casing 
(a)  Feet  above  mean  sea  level 
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APPENDIX  J 


GEOTECHNICAL  TESTING  RESULTS 
J.l  INTRODUCTION 

J.l.0.1.  This  appendix  presents  the  data  from  the  geotechnical  testing  of  selected  soil 
samples  collected  during  the  course  of  the  Phase  II  RFI  field  investigation  at  TEAD-N. 
All  soil  samples  collected  for  geotechnical  analyses  were  submitted  to  Dames  and  Moore, 
Inc.  for  analysis  at  their  geotechnical  laboratory  in  Salt  Lake  City,  Utah.  These  soil 
samples  were  submitted  for  the  purposes  of  confirming  the  on-site  soil  descriptions  and 
USCS  designations  made  on  all  collected  soil  samples. 

J.l.0.2.  Soil  samples  submitted  for  geotechnical  testing  were  selected  by  Montgomery 
Watson  personnel  according  to  the  following  criteria: 

•  At  least  one  representative  sample  of  each  soil  horizon  sampled  at  each 
SWMU  or  encountered  at  the  background  soil  sampling  locations. 

•  Representative  samples  of  each  major  soil  unit  encountered  in  the  100-foot 
deep  soil  borings  at  the  Bomb  Washout  Building  (SWMU  42). 

•  Representative  samples  of  each  major  soil  unit  encountered  during  drilling  of 
the  two  new  monitoring  wells  at  the  Stormwater  Discharge  Area  (SWMU  45). 

J.l.0.3.  In  addition  to  those  samples  submitted  for  geotechnical  analysis,  aliquots  of  all 
samples  collected  from  the  100-foot  deep  borings  at  SWMU  42  and  from  the  monitoring 
well  borings  at  SWMU  45  were  archived  for  future  inspection  and  geotechnical  analysis 
by  USAEC  personnel.  These  additional  aliquots  were  placed  in  commercially  available 
Mason  jars,  labeled,  and  placed  back  into  their  respective  cardboard  boxes.  The  samples 
are  currently  being  held  by  Montgomery  Watson  pending  storage  instructions  from 
TEAD-N  EMO  personnel. 
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J.2  GEOTECHNICAL  PROGRAM 
J.2.1.  Geotechnical  Program  Summary 

J.2.1.1.  A  total  of  46  selected  soil  samples  were  submitted  for  the  following  analyses: 

•  Particle  size  determination  using  sieve  analysis,  including  percent  moisture 
content. 


•  Atterburg  Limits  analysis. 


•  Specific  gravity  determination. 

J.2.1.2.  Results  were  received  for  46  sieve  analyses,  22  Atterburg  Limits  analyses,  and 
43  specific  gravity  determinations.  Atterburg  limits  could  not  be  determined  on  24  of  the 
samples  due  to  their  non-plastic  nature.  Three  samples  lacked  sufficient  quantity  to 
determine  specific  gravity.  USCS  designations  were  not  made  for  two  of  the  samples  for 
which  neither  Atterburg  limits  nor  specific  gravity  could  be  determined. 


J.2.2.  Summary  of  Sample  Results 


J.2.2.1.  Sieve  Analysis.  The  soil  samples  were  placed  through  a  total  of  12  sieves, 
ranging  in  size  from  100  mm  to  0.075  mm  (#200),  and  the  percent  of  total  weight 
retained  on  each  sieve  was  recorded.  On  the  basis  of  the  sieve  analyses,  the  following 
designations  were  made  for  the  46  tested  samples: 


•  Twenty-one  of  the  soils  were  gravels  (i.e.,  the  largest  fraction  of  the  soil,  by 
weight,  was  composed  of  material  retained  on  a  #4  sieve). 

•  Eleven  of  the  soils  were  sands  (i.e.,  the  largest  soil  fraction,  by  weight,  passed 
a  #4  sieve,  but  was  retained  on  a  #200  sieve). 

•  Twelve  of  the  samples  were  fine-grained  soils  (i.e.,  the  largest  fraction  of 
material,  by  weight,  passed  a  #200  sieve). 
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J.2.2.2.  Atterburg  Limits  Analysis.  Twenty-four  samples  were  not  sufficiently  plastic 
as  to  allow  Atterburg  determinations.  The  results  of  the  22  completed  analyses  are  as 
follows: 

•  Seven  of  the  soils  were  designated  as  lean  clays  (CL). 


•  Three  of  the  soils  were  designated  as  silts  (ML). 

•  Twelve  of  the  samples  were  given  the  classification  CL-ML,  a  borderline 
designation  between  lean  clay  and  silt. 

•  No  designations  of  CH  (fat  clay)  or  MH  (elastic  silt)  were  made. 

•  The  Plasticity  Index  determinations  (Liquid  Limit  minus  the  Plastic  Limit)  for 
the  analyzed  samples  ranged  from  2  to  25. 

J.2.2.3.  Specific  Gravity  Analysis.  Result  of  the  Specific  Gravity  analyses  can  be 
summarized  as  follows: 

•  Specific  gravity  determinations  of  fine-grained  soils  ranged  from  2.61  to  2.76 
grams  per  cubic  centimeter  (g/cc). 

•  Specific  gravities  of  the  coarse-grained  soils  ranged  from  2.62  to  2.71  g/cc. 

J.2.2.4.  USCS  Designations.  To  make  a  final  laboratory  USCS  designation,  results 
from  the  sieve  and  Atterburg  Limits  analyses  are  both  used.  The  final  USCS 
classifications  for  the  submitted  soil  samples  are  summarized  as: 


Gravel  21 

Sand  1 1 

Clay  6 

Silt  3 

Silt/Clay  3 
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J.2.3.  Comparison  of  Field  Classification  With  Laboratory  Classification.  Table  J-l 
shows  USCS  designations  assigned  in  the  field  and  by  the  laboratory.  There  was 
agreement  between  the  field  classification  and  laboratory  classification  on  17  of  the  44 
samples  that  received  a  USCS  designation  from  the  laboratory.  Of  the  27  samples  that 
did  not  have  exact  correlation,  discrepancies  were  relatively  minor  and  can  generally  be 
attributed  to  sampling  bias.  Sample  recovery  from  the  deep  soil  borings  tended  to  favor 
fine  to  coarse  gravels,  although  both  larger  and  smaller  sizes  were  observed  in  the  soil 
cuttings.  Larger  sizes  will  not  fit  in  a  split-spoon  sampler  and  sand  sizes  were  commonly 
not  retained  by  the  sampler.  For  those  samples  collected  from  the  shallow  borings,  the 
geotechnical  lab  received  that  portion  which  remained  after  homogenization  and 
collection  of  the  chemical  sample.  For  these  reasons,  the  geotechnical  lab  often  received 
an  artificially  sorted  sample  that  was  not  representative  of  those  samples  described  in  the 
field. 
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TABLE  J-l 

COMPARISON  OF  FIELD  WITH  LABORATORY  USCS  CLASSIFICATIONS 


Sample  I.D. 

Depth 

(ft.) 

Field  USCS 
Classification 

Laboratory  USCS 
Classification 

N- 142-93 

0-2 

SM 

CL 

N- 142-93 

5-7 

GM 

GP 

N- 142-93 

15-17 

GW 

GP 

N- 142-93 

45-47 

CH 

CL 

N- 142-93 

70-72 

SC 

CL-ML 

N- 142-93 

80-82 

GC 

GP 

N-142-93 

90-92 

CL 

CL 

N-143-93 

0-2 

CH 

CL 

N-143-93 

15  - 17 

CL 

CL-ML 

N-143-93 

20-22 

GC 

GM 

N-143-93 

40-41 

SC 

ML 

N-143-93 

45-47 

GP 

— 

N-143-93 

70-72 

GW 

— 

N-143-93 

85-87 

GM 

GP 

SB-20-001  B 

1  -2 

SM 

GC-GM 

SB-20-002A 

0-1 

SM 

SC-SM 

SB -20-006 A 

0-1 

SM 

SC-SM 

SB-20-01  IB 

1  -2 

GM 

GM 

SB-20-01 2C 

2-3 

GM 

GP 

SB-20-016A 

0-1 

SM 

SM 

SB-20-01 8C 

2-3 

SM 

GC-GM 

SB-20-01 9B 

1  -2 

SM 

SC-SM 

SB -34-001 A 

0-2 

SM 

GP-GM 

SB-34-002D 

12.5-15 

SW-SM 

GP 

SB-34-003A 

0-2 

GM 

GC-GM 

SB-34-003B 

4-5 

GM 

GP 

SB-34-003E 

18-20 

SW-SM 

GP 

SS-37-016 

0-0.5 

SM 

SM 

SS-37-020 

0-0.5 

SM 

SM 

SB-37-003C 

2.5-3 

SM 

SM 

SB-42-014 

20-22 

GW 

GP-GM 

SB-42-014 

35-37 

SC 

ML 

SB-42-015 

76.5  -  77 

SP 

ML 

SB-42-016 

70-72 

SM 

CL-ML 

SB-42-017 

5-7 

GM 

GP-GM 

SB-42-017 

60-62 

CL 

CL 

SB-42-017 

75-77 

GC 

GC 

SB-42-018 

1.5-3 

SM 

GM 

SB-42-02  IB 

2-4 

SM 

GP-GM 

SB -42-029 

3-5 

SW-SM 

GC-GM 

SB-42-033A 

0-2 

SM 

SC-SM 

SB-42-037A 

0-2 

SM-SC 

CL 

SB-42-046B 

3-5 

SW-SM 

GP-GM 

SB-BK-007B 

1.5-3 

SP 

SM 

SB-BK-010A 

0-1.5 

SM 

SC-SM 

SB-BK-01 1 A 

0-0.5 

SM 

SM 

J-5 


GRADATION  CURVE 

Location  N-142-93,  at  0.0-2.0  ft 


20- . | . 

1 5- . I . 

10- . I . 


3/4" 

#4 

#10 

L . 1 . 1 

#40 

#200 

m 

- j  j - 

- 1 - 

75.0 

1*7.5 

19.0 

1  1 - 1 - - - 1 - -  l 

9.5  2.0 

4.8  0.85 

Grain  Size  In  Millimeters 

0.43 

i  i 

0.15 

0.25 

0.075 

Montgomery  Watson 

TEAD-N  Phase  II  RFI 

totals 

Wt  soil 

and  dish 

116 

Boring  N-142-93 

Dry  soil 

&  dish 

113.2 

Sample  at  0-2  feet 

Dish 

43.8 

wet  soil 

571.9 

dish 

36 

Moisture  Content  = 

4.0  % 

dry  total 

515.1 

SIEVE  ANALYSIS 


Total  sample  dry  =  515.1  g 

Weight  of  sample  split  #4  93.4  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

13.59 

97.36% 

97.4 

19.0 

3/8  inch 

66.86 

87.02% 

87.0 

9.5 

#  4 

113.11 

78.04% 

78.0 

4.8 

#  10 

14.03 

66.32% 

66.3 

2.0 

#  20 

24.71 

57.40% 

57.4 

0.85 

#  40 

36.26 

47.74% 

47.7 

0.43 

#  60 

41.74 

43.17% 

43.2 

0.25 

#  100 

44.44 

40.91% 

40.9 

0.15 

#  200 

51.19 

35.27% 

35.3 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER /CLIENT  JJ 
LOCATION/PROJECT 

BORING  M-14 


JOB  NUMBER 


mm 

Ban] 

m 

'5*3 

SAMPLE 


IflP-  DENSITY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


v'Z  depth _ 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


0-7-' 


yr\o. 


H.O 


TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

.  DRY  SIEVE _  WASH  SIEVE 


[nil 


P5( 


ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

Nt  IMRFR 

WEIGHT 

RFTAINFD 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3‘ 

1-1/2’ 

f  | 

-Or 

3/4’ 

MSSSM 

3/8’ 

mmmmm 

#4 

■II 

#10 

#20 

#40 

WEfl&HUM 1 

#60 

■  II  1 

• 

#100 

gBBBB 

#200 

wmsM 

lames  &  Moore 


riilo  CUSSIHCATION 

LABO^ATOPY  classification  _ 

FIELD  DENSITY  by - 


DETERMINATION  I  1 


NUMBER  of  rings 


WT  OF  R  INGS  +  WET  SOIL 


WT  OF  RINGS 


wT  OF  WET  SOI  L 


Ff  ElO  DENS  IT Y 


DRY  DENSITY 


THIS  IS  AN  1 / B-  INCH  THREAD 

PLASTIC  LIMIT  BY 

I  DET  ERM I  NAT  I  ON 


eu  ent/owner 

LOCATION _ ; 


BORING  LsJ^Lf^-SAMPLE  ^3. 


OETERM IN  AT  ION 


D  ISH 


WT  OF  DISH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOI L 


FIELD  MOISTURE  CONTENT 


WT 

OF 

DISH  +  WET 

SOIL 

WT 

OF 

DISH  +  DRY 

SOI  L 

WT 

OF 

MO  1 STUR  E 

WT 

OF 

DISH 

WT 

OF 

DRY  SOIL 

|  MOISTURE  CONTENT 

LIQUID  LIMIT 

I  DETERMINATION 


NUMBER  of  BLOWS 


WT  OF  0  ISH  +  WET  SOIL 


WT  OF  DISH  +  OR  Y  SOIL 


WT  OF  moisture 


WT  OF  DISH 


wT  of  dry  SOIL 


MOISTURE  CONTENT 


fbO 


FLOW  CURVE 


LIQUID  LIMIT 


PLASTICITY  CHART 


CL- ML 


ML  ft  OL 


.'O  25  30 


SUMMARY 

I  DRY  DENS  IT Y 


NUMBER  of  blows 


ViVlW  I  UOUIO  LIMIT  |  PLASTIC  LIMIT 


I  DENT  I  FI  CAT  I  ON 


Dames  &  Moore 


PI.  *  *5  T  I  C  I  TY  INDEX 


eight 


GRADATION  CURVE 

Location  N-142-93,  at  5.0-7.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil  and  dish 

209.9 

Boring  N-142-93 

Dry  soil  &  dish 

207 

Sample  at  5-7  feet 

Dish 

112.9 

wet  soil 

584.2 

dish 

11.8 

Moisture  Content  = 

3.1  % 

dry  total 

555.3 

SIEVE  ANALYSIS 


Total  sample  dry  =  555.3  g 

Weight  of  sample  split  #4  53.9  g 


weight  % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

236.88 

57.34% 

57.3 

19.0 

3/8  inch 

398 

28.33% 

28.3 

9.5 

#  4 

470.8 

15.22% 

15.2 

4.8 

#  10 

21.37 

9.18% 

9.2 

2.0 

#  20 

28.59 

7.14% 

7.1 

0.85 

#  40 

32.01 

6.18% 

6.2 

0.43 

#  60 

34.29 

5.54% 

5.5 

0.25 

#  100 

37.12 

4.74% 

4.7 

0.15 

#  200 

43.22 

3.01% 

3.0 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  I  I 
LOCATION/PROJECT. 

BORING  .  M-K 


SAMPLE 


JOB  NUMBER 


DEPTH 


HEIGHT=  DIAMETER 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


PAN 

Wi&l'AWS'l 

WT.  OF  PAN  &  WET  SOIL 

WG2BNE& 

wswarn 

St*  nisi 

WT.  OF  PAN  &  DRY  SOIL 

mm 

WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


SAMPLE  CONTAINER . 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


5ST.3 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


AIILAOCri-.-  _  l  m  I  i  A  Itoi 

FIELD  CLASSIFICATION  _  . 

LABOPATOPY  CLASSIFICATION  __ 


CL  I £NT/OWNER_ 
LOCATION _ 


BORING  IN!  J42amPLE  OEPTH 


FIELD  DENSITY  BY. 


OETERM INAT 1  ON 

1 

2 

NUMBER  OF  RINGS 

WT  OF  R INGS  +  WET  SOI L 

WT  OF  RINGS 

WT  OF  WET  SOI  L 

FIELD  DENS  IT Y 

DRY  DENSITY 

PLASTIC 


THIS  IS  AN  1/8-  INCH  THREAD— 

LIMIT  BY 


DETERMINAT ion 
0  ISM 

WT  OF  DISH  +  WET  SOI  L 

WT  OF  0  ISM  ♦  DRY  SOIL 

WT  OF  MOISTURE 

. . . 

WT  OF  DISH 

WT  OF  DRY  SOI L 

FIELO  MOISTURE  CONTENT 


OET  ERM 1  NAT  1  ON 

1 

D  1  SH 

WT  OF  DISH  +  WET  SOIL 

WT  OF  DISH  +  OR Y  501  L 

WT  OF  MOISTURE 

WT  OF  DISH 

WT  OF  DRY  SOIL 

MOISTURE  CONTENT 

FhlZ&W 


LIQUID  LIMIT 


OET  ERM (NATION 


number  OF  BLOWS 


WT  0  F  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  OR  Y  SOIL 


MOISTURE  CONTENT 


FLOW  CURVE 


PLASTICITY  CHART 


CL- ML 


S  7 

SUMMARY 


10  IS  ?0  25  30  40  SO 

num5E  P  OF  BLOWS 


ORT  density  I  “conVent*  I  LIQUID  LIMIT  I  plastic  limit 


Dames  &  Moore 


eight 


GRADATION  CURVE 

Location  N-142-93,  at  15.0-17.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 

totals 

Boring  N-142-93 
Sample  at  15-17  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

191.1 

190 

13.2 

Moisture  Content  = 

0.6  % 

wet  soil 
dish 

dry  total 

564.9 
36.7 

524.9 

SIEVE  ANALYSIS 


Total  sample  dry  =  524.9  g 

Weight  of  sample  split  #4  22.9  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

273.98 

47.81% 

47.8 

19.0 

3/8  inch 

458.2 

12.71% 

12.7 

9.5 

#  4 

491 

6.46% 

6.5 

4.8 

#  10 

11.47 

3.23% 

3.2 

2.0 

#  20 

14.91 

2.26% 

2.3 

0.85 

#  40 

16.32 

1.86% 

1.9 

0.43 

#  60 

17.09 

1.64% 

1.6 

0.25 

#  100 

17.75 

1.45% 

1.5 

0.15 

#  200 

19.11 

1.07% 

1.1 

0.075 

MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  JJ 
LOCATION/PROJECT 

BORING  N  ~  1-4; 


JOB  NUMBER 


SAMPLE 


muSm 


14)  12- 


height-  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


ySj _ DEPTH _ It 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


44- 


0. 


9.9 


:  \  2b, 

Up 

I iw 


imi 


raff 


3' 


1-1/2’ 


3/4’ 


3/8’ 


#4 


#10 


#20 


#40 


#60 


#100 


#200 


.4^ 


GRADATION  CURVE 

Location  N-142-93,  at  45.0-47.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

171 

Boring  N-142-93 

Dry  soil 

&  dish 

143.1 

Sample  at  45-47  feet 

Dish 

43.7 

wet  soil 

644.3 

dish 

11.3 

Moisture  Content  =  28.1  % 

dry  total 

494.3 

SIEVE  ANALYSIS 


Total  sample  dry  =  494.3  g 

Weight  of  sample  split  #4  53.4  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

37.62 

92.39% 

92.4 

19.0 

3/8  inch 

55.31 

88.81% 

88.8 

9.5 

#  4 

58.89 

88.09% 

88.1 

4.8 

#  10 

0.82 

86.73% 

86.7 

2.0 

#  20 

1.33 

85.89% 

85.9 

0.85 

#  40 

1.63 

85.40% 

85.4 

0.43 

#  60 

1.89 

84.97% 

85.0 

0.25 

#  100 

2.25 

84.37% 

84.4 

0.15 

#  200 

5.25 

79.43% 

79.4 

0.075 

OWNER  /CLIENT  JJ 
LOCATION/PROJECT 

BORING  M-14 


MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


SAMPLE 


,33 


JOB  NUMBER 


DEPTH  4^7-44 f 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


YY\C< 


22- 


/1-$ 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _ _  WASH  SIEVE 


PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

acta  JMl  II  AT1VF 

ACCUMULATIVE  PERCENT 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3" 

1-1/2’ 

3/4" 

Mvsaam 

3/8’ 

WbSSEM 

- 

#4 

#10 

wmm 

#20 

wacom 

#40 

#60 

WESSM 

- 

#100 

#200 

[tT«, 


r  I  il’o  CLASSIFICATION 
L A 60 3 A TOPT  CLASSIFICATION 

FIELD  DENSITY  Bt - 


DETERM t  n A T I  ON 


NUMB  ER  OF  RINGS 


WT  OF  R  tNGS  +  WET  SOI  L 


WT  OF  WET  SOIL 


FIELD  DENS  ITT 


...A-/.-. 


1 


THIS  IS  AN  1/8-  INCH  THREAD  — 

PLASTIC  LIMIT  BY  (M.. 3:13.4- 


eu  ENT/OWNER  i  I  KVf  l  b 

LOCATION  T^!>M  P 

BORING  M_-L42sample  m 


DETERM  I N AT  ION 


D  ISM 


WT 

OF 

DISH  ♦  DRY  SOIL 

WT 

OF 

MOISTURE 

WT 

OF 

DISH 

WT 

OF 

DRY  SOIL 

FIELD 

MOISTURE  CONTENT 

WT 

OF 

D  ISM 

+  WET 

SOIL 

WT 

OF 

0  ISH 

+  DRY 

SOI  L 

WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


liquid  limit 


MQ. 


.©I 


number 

OF 

B  LOWS 

WT 

OF 

D  ISH 

+  WET 

SOI  L 

WT 

OF 

DISH 

+  DRY 

SOI  L 

WT  OF  DRY  SOIL 


moisture  content 


FLOW  CURVE 


L I  QU I  0  LIMIT 


IHHWSHfflBBBi 

— 1— 1 


Iran 


CL- ML 


nna 

mps/'A 


ML  &  OL 


SUMMARY 


DRY  0  E  N  S  I  T  t 


10  15  20  2b  30 

NUMBER  of  blows 


LIQUID  LI«IT  IPLASTIC  LIMIT)  PL*SNT0ECXiTV  ll  0  ENT  I  F  I  CAT  I  ON 


MOISTURE 
CONT  ENT 


Dames  &  Moore 


Percent  Fit  iv<  By  Weight 


GRADATION  CURVE 

Location  N- 142-93,  at  70.0-72.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  N-142-93 
Sample  at  70-72  feet 


Moisture  Content  =  23.2  % 


wt  soil  and  dish  146.8 
Dry  soil  &  dish  127.4 
Dish  43.8 

wet  soil  605.1 
dish  18.6 
dry  total  476.0 


SIEVE  ANALYSIS 


Total  sample  dry  =  476.0  g 

Weight  of  sample  split  #4  136.1  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

0 

100.00% 

100.0 

9.5 

#  4 

3.19 

99.33% 

99.3 

4.8 

t  10 

0.29 

99.12% 

99.1 

2.0 

#  20 

0.43 

99.02% 

99.0 

0.85 

#  40 

0.64 

98.86% 

98.9 

0.43 

#  60 

1.06 

98.56% 

98.6 

0.25 

#  100 

4.38 

96.13% 

96.1 

0.15 

#  200 

22.03 

83.25% 

83.3 

0.075 

OWNER /CLIENT  _LI 
LOCATION/PROJECT 

80RING  M-14 


MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


JOB  NUMBER 


SAMPLE 


DEPTH 


AS 


£\\2-  DENSITY 

mam 

MOISTURE  ANALYSIS 

vr\c< 

HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


GT- '2b 


TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

.  DRY  SIEVE _  WASH  SIEVE 


'lb-0 


IB8!" 


■Bf 


PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NIJIURFR 

WEIGHT 

RFTAINPH 

ACX2UMULATIVE 

ACCUMULATIVE  PERCENT 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINEO 

FINER 

FINER 

3’ 

1-1/2’ 

t 

3/4’ 

GO 

00 

f 

#4 

cm 

#10 

wmam 

#20 

MSESm 

#40 

0.M- 

#60 

1 .0b 

- 

#100 

4 

#200 

ee mm 

ames  &  Moore 


Percent  Fi.  .  By  Weight 


GRADATION  CURVE 

Location  N-142-93,  at  80.0-810  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Boring  N-142-93 
Sample  at  80-82  feet 


Moisture  Content  —  9.0  % 

< 

Total  sample  dry  =  575.1  g 

Weight  of  sample  split  #4 


totals 


Dish 


and  dish 

110.4 

&  dish 

104.9 

43.6 

wet  soil 

645.2 

dish 

18.5 

dry  total 

575.1 

SIEVE  ANALYSIS 


38.6  g 


weight 

Sieve  #  retained  Finer 


% 

Finer 


mm 


4 . 0  inch 

0 

3 . 0  inch 

0 

l . 5  inch 

200.1 

3/4  inch 

200.1 

3/8  inch 

337.9 

#  4 

475.6 

#  io 

15.29 

#  20 

19.29 

#  40 

20.66 

#  60 

21.49 

#  100 

22.44 

#  200 

24.9 

100.00% 

100.0 

100.00% 

100.0 

65.21% 

65.2 

65.21% 

65.2 

41.25% 

41.2 

17.30% 

17.3 

10.45% 

10.4 

8.66% 

8.7 

8.04% 

8.0 

7.67% 

7.7 

7.24% 

7.2 

6.14% 

6.1 

100 

75.0 

37.5 

19.0 

9.5 

4.8 

2.0 

0.85 

0.43 

0.25 

0.15 

0.075 


OWNER /CLIENT  JJ 
LOCATION/PROJECT 
BORING  Nl-M 


SAMPLE 


DENSITY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


t-7/_7  DEPTH 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


_  JOB  NUMBER 

a _ 


mo 


r)#4- 


<?I2_ 


m.b 


,  TOTAL  WEIGHT  OF  OVEN  DRIEO  SAMPLE _ 

_  ORY  SIEVE _  WASH  SIEVE 


57 S'.  / 


I  RSI* 


PAN 

UUMBER 

PAN 

WEIGHT 

SIEVE 

NUI7BER 

WEIGHT 

RETAINFD 

ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED  FINER 

FINER 

————— 

— 

3' 

_ 

1-1/2’ 

feuxrti 

3/4’ 

. 

200.10 

3/8’ 

w&sam 

#4 

WSSSSk 

#10 

ws&sm 

#20 

MGE&M 

l|  | 

#40 

20.  $3 

#60 

WBt ESI 

- 

#100 

K2EZ9 

#200 

74^3 

. — T — — 

H 

Percent  By  Weight 


GRADATION  CURVE 

Location  N-142-93,  at  90.0-92.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  N-142-93 
Sample  at  90-92  feet 

Moisture  Content  =  21.1  % 

Total  sample  dry  =  472.7  g 

Weight  of  sample  split  #4 


Wt  soil 

and  dish 

135.3 

Dry  soil 
Dish 

&  dish 

119.3 

43.6 

wet  soil 

591.1 

dish 

18.5 

dry  total 

472.7 

SIEVE  ANALYSIS 

78.7  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

27.07 

94.27% 

94.3 

19.0 

3/8  inch 

50.09 

89.40% 

89.4 

9.5 

#  4 

67.34 

85.75% 

85.8 

4.8 

#  10 

2.45 

83.08% 

83.1 

2.0 

#  20 

4.07 

81.32% 

81.3 

0.85 

#  40 

5.24 

80.04% 

80.0 

0.43 

#  60 

7.09 

78.03% 

78.0 

0.25 

#  100 

11.12 

73.64% 

73.6 

0.15 

#  200 

23.44 

60.21% 

60.2 

0.075 

OWNER  /CLIENT 


LOCATION/PROJECT. 


MECHANICAL  ANALYSIS 

S  A  0^  HA  □  BLK  SA  □  -#200  □ 


JOB  NUMBER 


BORING 


SAMPLE 


DEPTH 


MP- 


HEIGHT=  DIAMET 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


&4r  I  £)  #4" 


SAMPLE  CONTAINER  . 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


F  i  Hu  Cl^SS  I  F  l  CAT  I  ON 
LABO^ATOPY  CLASSIFICATION 

FIELD  DENSITY  BY... 


1 


DETERM INAT I  OH 


NUMBER  of  rings 


WT  OF  R  INGS  ♦  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  DENSITY 


DR  Y  DENS  IT Y 


THIS  IS  AN  1  /B-  INCH  THREAD  - 

PLASTIC  LIMIT  BY 


D  ET  ERM I N  AT  I  ON 


Gl  I  ENT/OWNER . 
LOCATION _ [ 


BORING  jNlz/^2.  SAMPLE  ^3-  -  DEPTH 


OETERMINAT ion 


DISH 


WT  OF  DISH  x  WET  SOI  L 


WT  OF  DISH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


FIELD  MOISTURE  CONTENT 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOI  L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOI L 


MOISTURE  CONTENT 


LIQUID  LIMIT 


DETERMINATION 


0  ISM 


NUMBER  OF  BLOWS 


wT  OF  OR Y  SOIL 


moisture  content 


FLOW  CURVE 


2- 
\6.^ 


WT 

OF 

OISM  «■  WET 

SOI  L 

WT 

OF 

DISH  ♦  DRY 

SOI  l 

WT 

OF 

MO! STURE 

WT 

OF 

0  1  SH 

L I QU I  0  LIMIT 


PLASTICITY  CHART 


V///Z 


ML  &  OL 


S  7 

10 

IS 

^0  30 

SUMMARY 

number 

0  F 

BLOWS 

DRY  DENSITY 


moisture 

c  ONT  ENT 


LIQUID  L I m I ' 


PLASTIC  limit 


n 


identification 


Dames  &  Moore 


Percent  Finer  By  Weight 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  N-143-93 
Sample  at  0-2  feet 


Moisture  Content  =  19.7  % 


Wt  soil  and  dish  133.7 
Dry  soil  &  dish  118.8 
Dish  43.3 

wet  soil  461.2 
dish  11.5 
dry  total  375.6 


SIEVE  ANALYSIS 

Total  sample  dry  =  375.6  g 

Weight  of  sample  split  #4  72.5  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

40.96 

89.09% 

89.1 

9.5 

#  4 

62.89 

83.26% 

83.3 

4.8 

#  10 

3.59 

79.13% 

79.1 

2.0 

#  20 

6.27 

76.06% 

76.1 

0.85 

#  40 

8.47 

73.53% 

73.5 

0.43 

#  60 

10.42 

71.29% 

71.3 

0.25 

#  100 

14.82 

66.24% 

66.2 

0.15 

#  200 

24.88 

54.68% 

54.7 

0.075 

OWNER /CLIENT  XI 
LOCATION/PROJECT. 
BORING  .  N-14 


MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


SAMPLE 


JOB  NUMBER 


DEPTH 


\2-  BEMSFEY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


NOTE: 


'  2<(o^ 


ames  &  Moore 


Percent  Fii.v.  By  Weight 


GRADATION  CURVE 

Location  N-143-93,  at  15.0-17.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Boring  N-143-93 
Sample  at  15-17  feet 

Moisture  Content  =  25.3  % 

SIEVE 

Total  sample  dry  =  462.0  g 

Weight  of  sample  split  #4 


totals 


Wt  soil 

and  dish 

153.3 

Dry  soil 

&  dish 

131.1 

Dish 

43.3 

wet  soil 

597.2 

dish 

18.4 

dry  total 

462.0 

ANALYSIS 


weight 


Sieve  # 

retained 

Finer 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

0 

100.00% 

100.0 

9.5 

#  4 

0.45 

99.90% 

99.9 

4.8 

#  10 

0 

99.90% 

99.9 

2.0 

#  20 

0.08 

99.80% 

99.8 

0.85 

#  40 

0.16 

99.69% 

99.7 

0.43 

#  60 

0.31 

99.49% 

99.5 

0.25 

#  100 

0.6 

99.10% 

99.1 

0.15 

#  200 

6.7 

90.98% 

91.0 

0.075 

MECHANICAL  ANALYSIS 

saB^haO  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


LOCATION/PROJECT. 


JOB  NUMBER 


MMsO: 


BORING 


N-145 


SAMPLE 


DEPTH 


\^YV 


LAP 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE -  WASH  SIEVE 


ames  &  Moore 


,  I  *  c  f\  D  L  l\  u  L.  I  n  I  »  ^  ‘  ^  *  v 

r\ lib  CLASSIFICATION 
LABORATORY  CLASSIFICATION 

FIELD  DENSITY  BY - 


CL  1  ENT/OWNER . 
LOCATION 


)Z4 4V  AkL 


BORING  N:  /fT3sAHpLE  _  DEPTH  J<T'J 


DETERminaTI ON 


NUMBER  of  RINGS 


WT  OF  R  INGS  +  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENS  ITY 


THIS  IS  AN  1/8-INCH  THREAD— 

PLASTIC  LIMIT  er 


FIELD  MOISTURE  CONTENT 


DET  ERM I N AT  I  ON 


WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  conten 


LIQUID  LIMIT 


0ET  ERM I N  AT  ION 


SUMMARY 


Dames  &  Moore 


Percent  Finer  By  Weight 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  N-143-93 
Sample  at  20-22  feet 

Moisture  Content  =  8.6  % 

SIEVE 

Total  sample  dry  =  222.6  g 

Weight  of  sample  split  #4 


Wt  soil 

and  dish 

75 

Dry  soil 

&  dish 

72.5 

Dish 

43.4 

wet  soil 

252.5 

dish 

10.8 

dry  total 

222.6 

ANALYSIS 


27  g 


weight  % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

109.39 

50.85% 

50.9 

19.0 

3/8  inch 

141.11 

36.60% 

36.6 

9.5 

#  4 

153.26 

31.14% 

31.1 

4.8 

i  io 

5.87 

24.37% 

24.4 

2.0 

#  20 

7.97 

21.95% 

22.0 

0.85 

#  40 

9 . 45 

20.24% 

20.2 

0.43 

#  60 

10.93 

18.54% 

18.5 

0.25 

#  100 

12.9 

16.26% 

16.3 

0.15 

#  200 

16.59 

12.01% 

12.0 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HA  □  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  jQQ  JOB  NUMBER  07^  bO0\ 


LOCATION/PROJECT  TT^AI N  Pi TC  £-F~  1 

Nl"  14t>>  SAMPLE  ^2?  DEPTH  '2X)-'jG-J 


DATE. 


BORING 


J^)P-  PiMSgy  Ia/t 

MOISTURE  ANALYSIS 

rc\o. 

&4A- 

HEIGHT=  DIAMETER= 

PAN 

U'5> 

122- 

41 0 

NUMBER  OF  RINGS 

WT.  OF  PAN  &  WET  SOIL 

imi 

WT.  OF  RINGS  &  WET  SOIL 

WT.  OF  PAN  &  DRY  SOIL 

2-4^ 

WT.  OF  RINGS  \J>\Ch 

i  Q£l 

WT.  OF  MOISTURE 

- j— < — ^ - 

WT.  OF  WET  SOIL 

WT.  OF  PAN 

45.4- 

I0T:3 

1 CPIPI 

FIELD  DENSITY 

WT.  OF  DRY  SOIL 

- ‘ - 1 - 

/  / 

DRY  DENSITY 

MOISTURE  CONTENT  % 

SAMPLE  CONTAINER . 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


DRY  SIEVE 


WASH  SIEVE 


<s> 

UJ 

_j 

a. 

5 

-c 

<n 

□ 

□ 

□ 

□ 

□ 

□ 


□ 

□ 


-G2> 


□ 

□ 

□ 

□ 


PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

ACCUMULATIVE 

WEIGHT- 

RETAINED 

ACCUMULATIVE  PERCENT 

PARTIAL 

TOTAL 

RETAINED 

FINER 

FINER 

3* 

1-1/2" 

4^ 

3/4" 

ID^l 

3/8' 

■Ean 

#4 

■iea«a 

#10 

#20 

Bsa 

■HHI 

#40 

■ea 

#60 

#100 

■KSKil 

#200 

■M^l 

- - 

ii 

BMM| 

HHI 

NOTE: 


inMjfR^rrf-  QznidiU  jg  |^Efon  AL.  4>--2-7l 

Ncn-pUt£44  i?y  vi^tL  un^p^on  ^ 


James  &  Moore 


Percent  Finer  By  Weight 


GF3ADATION  CURVE 

Location  N-143-93,  at  40.0-41.0  ft 


75.0  19.0  4.8  0.85  0.25  0.075 

Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

155.6 

Boring  N-143-93 

Dry  soil 

&  dish 

133.6 

Sample  at  40-41  feet 

Dish 

43.5 

wet  soil 

671.2 

dish 

105.2 

Moisture  Content  =  24.4  % 

dry  total 

454.9 

SIEVE  ANALYSIS 


Total  sample  dry  =  454.9  g 

Weight  of  sample  split  #4  114.7  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

6.58 

98.55% 

98.6 

9.5 

#  4 

8.35 

98.16% 

98.2 

4.8 

#  10 

0.06 

98.11% 

98.1 

2.0 

#  20 

0.2 

97.99% 

98.0 

0.85 

#  40 

0.46 

97.77% 

97.8 

0.43 

#  60 

2.84 

95.73% 

95.7 

0.25 

#  100 

9.62 

89.93% 

89.9 

0.15 

#  200 

29.69 

72.75% 

72.8 

0.075 

MECHANICAL  ANALYSIS 

saB^  HAO  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


LOCATION/PROJECT . 


BORING 


JOB  NUMBER 


SAMPLE 


-tfrfoL 


HEIGHT= 


DIAMETER^ 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


DEPTH 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  DRY  SOIL 


f  \j2i 

[££_ 


vc\o. 


. — r-1 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) -  DRY  SIEVE -  WASH  SIEVE 


I  4  Lrt  O  L  fv  U  Ctntiw 


L  o  t 


r I  £  LO  CLASSIFICATION 

LABORATORY  CLASSIFICATION  _ 

FIELD  DENSITY  0Y_’_ - 


DETCRM INAT I QN 


NUMBER  of  rings 


WT  OF  RINGS  ♦  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  DENS  ITT 


DRY  DENS  IT  Y 


THIS  IS  AN  1/8-  INCH  THREAD  — 
PLASTIC  LIMIT  BY  IAF.2204- 


DET  £RM I N AT  I  ON 


CL  I  ENT/OWNER . 
LOCATION _ * 


BORING  KL-L4^a«ple  _ 


DETERMINAT ION 


D  ISH 

WT 

OF 

DISH  «r  WET 

SOI  L 

WT 

OF 

DISH  ♦  ORY 

SOI  L 

WT 

OF 

MO  1  STUR-E 

WT 

OF 

DISH 

WT  OF  DRY  SOI L 


FIELD  MOISTURE  CONTENT 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOI L 


WT  Of  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOU 


MOISTURE  CONTENT 


LIQUID  LIMIT 


DETERMINATION 


D  I  Sh 


NUMBER  OF  BLOWS 


WT  OF  DISH  +  WET  SOU 


WT  OF  0  I SH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOU 


MOISTURE  CONTENT 


AM 


Zip  02- 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


I  y//. 


CL-  ML 


ML  &  OL 


10  IS  20  2b  30 

NUM5E  R  OF  BLOWS 


SUMMARY 


DRY  DENS  IT Y 


MOISTURE 
C  Ont [nt 

LIQUID  LIMIT 

IDENTIFICATION 


Dames  &  Moore 


Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  N- 143-93,  at  45.0-47.0  ft 


Grain  Size  In  Millimeters 


75.0 


19.0 


0.25 


0.075 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  N-143-93 
Sample  at  45-47  feet 

Moisture  Content  =  1.5  % 

SIEVE 

Total  sample  dry  =  493.4  g 

Weight  of  sample  split  #4  1 


Wt  soil  and  dish  104.1 
Dry  soil  &  dish  103.2 
Dish  43.6 

wet  soil  551.4 
dish  50.5 
dry  total  493.4 


ANALYSIS 

.6  g 


weight 

Sieve  #  retained  Finer 


% 

Finer 


mm 


4.0  inch 

0 

3.0  inch 

0 

1 . 5  inch 

0 

3/4  inch 

471 . 2 

3/8  inch 

484.8 

#  4 

484.8 

#  10 

0 

#  20 

0.01 

#  40 

0.03 

#  60 

0.05 

#  100 

0.11 

#  200 

0.31 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

4.51% 

4 . 5 

1.75% 

1.8 

1.75% 

1.8 

1.75% 

1.8 

1.74% 

1.7 

1.72% 

1.7 

1.70% 

1.7 

1.63% 

1.6 

1.41% 

1.4 

100 

75.0 

37.5 

19.0 

9.5 

4.8 

2.0 

0.85 

0.43 

0.25 

0.15 

0.075 


MECHANICAL  ANALYSIS 

SAB7  HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  jQQ  Q IT)  IfA/  U  i/C fe?Q\D  JOB  NUMBER 

LOCATION/PROJECT.  TgAP-N  HI  g-R 

BORING  t±m  .  SAMPLE  _  DEPTH  A&A3_ [ 


DATE. 


BY 


ll23. 


ll2&b±_ 

UX  F 
J/2g_ 


J^)P-  o&tsm 

MOISTURE  ANALYSIS 

n\c< 

S*4- 

/9*4- 

• 

HEIGHT=  DIAMETER= 

PAN 

4-41 

210 

NUMBER  OF  RINGS 

WT.  OF  PAN  &  WET  SOIL 

104.1 

bCK-P> 

43.  b 

WT.  OF  RING5  &  WET  SOIL 

WT.  OF  PAN  &  DRY  SOIL 

\Od.7- 

bOZ.-Z 

.43  <3 

WT.  OF  RINGS  r7l(^h 

J^2£z 

WT.  OF  MOISTURE 

WT.  OF  WET  SOIL 

WT.  OF  PAN 

4?)h 

1  1.4- 

43.4 

FIELD  DENSITY 

WT.  OF  DRY  SOIL 

- - 

DRY  DENSITY 

MOISTURE  CONTENT  % 

/X 

SAMPLE  CONTAINER _ _ _ TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE  _ _ 


Percent  Finer  By  Weight 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  N-143-93 
Sample  at  70-72  feet 


Moisture  Content  =  2.4  % 

SIEVE 

Total  sample  dry  =  372.1  g 

Weight  of.  sample  split  #4  0.8  g 


weight 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

238.58 

35.88% 

35.9 

19.0 

3/8  inch 

358.2 

3.73% 

3.7 

9.5 

#4 

364.6 

2.01% 

2.0 

4.8 

#  10 

0 

2.01% 

2.0 

2.0 

#  20 

0.02 

1.96% 

2.0 

0.85 

#  40 

0.03 

1.94% 

1.9 

0.43 

§  60 

0.07 

1.84% 

1.8 

0.25 

#  100 

0.13 

1.69% 

1.7 

0.15 

#  200 

0.32 

1.21% 

1.2 

0.075 

Wt  soil  and  dish  152.5 
Dry  soil  &  dish  151.6 
Dish  113.6 

wet  soil  531 
dish  150.1 
dry  total  372.1 


ANALYSIS 


OWNER  /CLIENT  XI 
LOCATION/PROJECT . 
BORING  N~  j4j 


MECHANICAL  ANALYSIS 

SA  0^ HA  □  BLK  SA  □  -#200  □ 


SAMPLE 


JOB  NUMBER 


33 


DEPTH 


m5& 


\2-  DENSITY 

mm\ 

MOISTURE  ANALYSIS 

vr\o. 

HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


PAN 


WT.  OF  PAN  &  WET  SOIL 


-O 

WT.  OF  PAN  &  DRY  SOIL 

\m 

.b 

Bta 

F? 

WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


[we 


3’ 


1-1/2' 


3/4- 


3/8‘ 


#4 


#10 


#20 


#40 


#60 

#100 

#200 


b4r 


0.02 


ames  &  Moore 


I  4  £.  «\  U  t-  t\  U 


FIELD  CLASSIFICATION  _ 

LABOPATOPY  CLASSIFICATION  _ 

FIELD  DENSITY  8Y_  J . 


DETERM INAT l ON 


NUMBER  of  rings 


WT  OF  R  INGS  ♦  WET  SOI  L 


WT  OF  RINGS 


WT  OF  WET  SOIL 


Ft  ELO  DENS  IT Y 


DRY  DENSITY 


THIS  IS  AN  1/8-  INCH  THREAD 


PLASTIC  LIMIT  BY  i&fj  m 


DET  ERMINAT I  ON 


D  I  SH 


WT  OF  DISH  +  WET  SOIL 


CL  I  ENT/OWNER 

LOCATION _ 

BORING  J 

f 


DETERMINAT ion 


0  ISH 


WT  OF  DISH  ♦  DRY  SOI L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  ORT  SOI L 


FIELD  MOISTURE  CONTENT 


fZFI 


SAMPLE 


WT 

OF 

DISH 

+  DRY  SOI L 

WT 

OF 

MOISTURE  [ 

WT 

OF 

0  ISH 

WT 

OF 

DRY 

SOI  L 

MOISTURE  CONTEN 


LIQUID  LIMIT 


DETERMINATION 


s  7  10  IS  X  25  30  40  50 

NU*5£R  of  BLOWS 

SUMMARY 


ORY  DENS  IT  Y 


Dames  &.  Moore 


Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  N- 143-93,  at  85.0-87.0  ft 


Montgomery  Watson 

TEAD-N  Phase  II  RFI  totals 


Wt  soil 

and  dish 

210.1 

Boring  N-143-93 

Dry  soil 
Dish 

&  dish 

207.9 

Sample  at  85-87  feet 

112.5 

wet  soil 

510.6 

dish 

10.7 

Moisture  Content  = 

2.3  % 

dry  total 

488.6 

SIEVE  ANALYSIS 


Total  sample  dry  =  488.6  g 

Weight  of  sample  split  #4  30.6  g 


weight 


Sieve  # 

retained 

Finer 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

298.2 

38.97% 

39.0 

19.0 

3/8  inch 

392 

19.78% 

19.8 

9.5 

#  4 

416.7 

14.72% 

14.7 

4.8 

#  10 

9.99 

9.92% 

9.9 

2.0 

#  20 

14.17 

7.90% 

7.9 

0.85 

#  40 

15.98 

7.03% 

7.0 

0.43 

#  60 

17.41 

6.35% 

6.3 

0.25 

#  100 

19.08 

5.54% 

5.5 

0.15 

#  200 

22.78 

3.76% 

3.8 

0.075 

MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  JJ 
LOCATION/PROJECT 

BORING  M-14 


JOB  NUMBER 


SAMPLE 


HEIGFrr  =  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL  |  0J  0.1& 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY  _ 


DRY  DENSITY _ 

SAMPLE  CONTAINER - 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS)  _ 


DEPTH 


MOISTURE  ANALYSIS  I  VC\C< 


LAF 

'Izb 

I — J-o  i, 


Z4- 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  DRY  SOIL 


MOIST!  IRF  CONTENT  % 


&  PAN 
lu  NUMBER 


PAN 

WEIGHT 


SIEVE 

NUMBER 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE  — 
DRY  SIEVE _ WASH  SIEVE 


WEIGHT 

RETAINED 


ACCUMULATIVE 

WEIGHT 


[  ACCUMULATIVE  PERCENT 

PARTIAL 

TOTAL 

RETAINED 

FINER 

FINER 

fail 


3’ 


1-1/2’ 


3/4’ 


3/8’ 


#4 


#10 


#20 


#40 


#60 


#100 


#200 


1 


ATlL.KDt.Kb  UHi 10  »LOt 

FIELD  CLASSIFICATION  _ 

LABO^ATOPY  CLASSIFICATION  _ 

FIELD  DENSITY  by - 


DETERM INAT I  ON 


NUMB  ER  OF  RINGS 


WT  OF  RINGS  +  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FI ELO  DENS  IT  Y 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD - 

PLASTIC  LIMIT  er 


DET  ERM I N  AT  I  ON 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOIL 


moisture  content 


LIQUID  LIMIT 


DETERM  I  NAT  ION 


Dl  SM 


NUMBER  OF  BLOWS 


WT  OF  DISH  +  WET  SOI L 


WT  OF  DISH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


GOV 


WT 

OF 

MO  1 STUR  E 

WT 

OF 

DISH 

WT 

OF 

DRY  SOIL 

e  l i ent/owner 
LOCATION _ ' 

BORING  _/\l  SAMPLE 

l 


OETERMINAT ION 


DISH 


WT  OF  0 1  SM  ▼  WET  SOI  L 


WT  OF  DISH  ♦  DRY  SOI  L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOI L 


FIELD  MOISTURE  CONTENT 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


ingiisain 

wmwzmmwm 


ML  ft  OL 


10  IS  .■'0  2b  30 

NUMBER  of  blows 


SUMMARY 


DRY  DENS  ITY 


LIQUID  LIMIT  I  PLASTIC  LIMItI  ^nDeV  |>  OENT  I  F I  CAT  I  ON 


Dames  &  Moore 


Percent  Firiv.  By  Weight 


GRADATION  CURVE 

Location  SB-42-014,  at  20.0-22.0  ft 


MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  XI 
LOCATION/PROJECT. 
BORING  <2£-45 


JOB  NUMBER 


SAMPLE 


mUsm 


(9/4- 


DEPTH 


^)p- 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RING5 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


2ZL22 


m-i\ 


_  by 


'--m 

U*-F 

'/2& 


4- 


Z.-u 


oa.o 


A  i  i  l  ft  D  t.  r\  u  i/m 


rl:L u  CLASSIFICATION 


LABORATORY  CLASSIFICATION 


eu  ent/owner 

LOCATION _ 


B0RIN(^E^£2-  SAMPLE 


FIELD  DENSITY  BY _ 


0£T£RM INAT I  ON 


NUMBER  OF  RINGS 


WT  OF  R  INGS  ♦  WET  SOIL 


FI  ELD  DENS  ITT 


OR  Y  DENS  I T  Y 


THIS  IS  AN  1/8-  INCH  THREAD 


PLASTIC  LIMIT  BY 


OET  £Rw I N  AT  I  ON 


WT  OF  OR Y  SOIL 


moisture  CONTENT 


LIQUID  LIMIT 


Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  SB-42-014,  at  35.0-37.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-42-014 
Sample  at  35-37  feet 

Moisture  Content  =  18.9  % 

SIEVE 

Total  sample  dry  =  328.4  g 

Weight  of  sample  split  #4 


Wt  soil 

and  dish 

195.8 

Dry  soil 

&  dish 

182.6 

Dish 

112.9 

wet  soil 

404.2 

dish 

13.6 

dry  total 

328.4 

ANALYSIS 


72  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

51.62 

84.28% 

84.3 

9.5 

#  4 

54.76 

83.33% 

83.3 

4.8 

#  10 

0.5 

82.75% 

82.7 

2.0 

#  20 

0 . 86 

82.33% 

82.3 

0.85 

#  40 

1.03 

82.13% 

82.1 

0.43 

#  60 

2.28 

80.69% 

80.7 

0.25 

#  100 

11.01 

70.58% 

70.6 

0.15 

#  200 

27.79 

51.16% 

51.2 

0.075 

MECHANICAL  ANALYSIS 

SA  0^  HA  □  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


JOB  NUMBER 


LOCATION/PROJECT . 


BORING 


SAMPLE 


DEPTH 


V\V-  PENSfiE* 


DIAMETER= 


HEIGHT= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


SAMPLE  CONTAINER. 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE -  WASH  SIEVE  - 


lames  &  Moore 


r  I  £ L 0  CLASSIFICATION 

LABOPATOPY  CLASSIFICATION 

FIELD  DENSITY  by... 


number  of  rings 


WT  OP  RINGS  +  WET  SOIL 


WT  OF  WET  SOI  L 


FIELD  DENS  ITT 


DRT  DENS  ITY 


THIS  IS  AN  1/8-  INCH  THREAD 

PLASTIC  LIMIT  BY  l£X£. 


0  £  T  ERM I  NAT  I  ON 


LOCATION  , -  \ 

boring<^^-34:2s 


determination 


0  ISH 


WT 

OF 

DISM  ♦  ORT  SOIL 

WT 

OF 

MOISTURE 

WT 

OF 

DISH 

WT 

OF 

DRY  SOIL 

FIELD 

MOISTURE  CONTENT 

WT 

OF 

DISH 

+  WET 

SOIL 

WT 

OF 

DISH 

♦  DRY 

SOI  L 

liquid  limit 


NUMBER 

OF 

8  LOWS 

WT 

OF 

0  ISH 

+  WET 

SOIL 

WT 

OF 

D  1  SH 

♦  DRY 

SOIL 

id  n 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


FLOW  CURVE 


LIQUID  LIMIT 


PLASTICITY  CHART 


MH  &  OH 


I '///. 


CL-  ML 


V////Jk\ 


S  7 

SUMMARY 


10  IS  :o  2  S  30 

nu*8EP  of  BLOWS 


DRY  DENSITY  |  VonVenV  (liquid  LIMIT 


PLASTIC  limit)  pla,ndfx  (identification 


Dames  &  Moore 


Percent  Fit  i  v  I  By  Weight 


GRADATION  CURVE 

Location  SB-42-017,  at  75.0-77.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 


totals 


Boring  SB-42-017 
Sample  at  75-77  feet 


Moisture  Content  =  14.5  % 


wet  soil 
dish 

dry  total 


SIEVE  ANALYSIS 


Total  sample  dry  =  297.6  g 

Weight  of  sample  split  #4  25  g 


96.5 

89.8 

43.7 

392.8 

52 

297.6 


weight  % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

149.63 

49.71% 

49.7 

19.0 

3/8  inch 

177.95 

40.20% 

40.2 

9.5 

#  4 

183.44 

38.35% 

38.4 

4.8 

#  10 

0.72 

37.25% 

37.2 

2.0 

#  20 

1.01 

36.80% 

36.8 

0.85 

#  40 

1.34 

36.30% 

36.3 

0.43 

#  60 

1.89 

35.45% 

35.5 

0.25 

§  100 

2.79 

34.07% 

34.1 

0.15 

#  200 

5.14 

30.47% 

30.5 

0.075 

MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  JJ 
LOCATION/PROJECT 
BORING 


JOB  NUMBER 


SAMPLE 


DEPTH 


•Vb-ifr' 


1^1  j2_  DE»I51TY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RW4G5  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


wsm 

MOISTURE  ANALYSIS 

vc\o. 

lEgESSI 

/25 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


■K5I= 


dl_ 


\m 


ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

PAN 

NUMBER 

PAN 

va/pi^HT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3’ 

1-1/2’ 

-0- 

■ 

CO 

■Bgiaa 

3/8’ 

nssa 

- 

#4 

mm 

#10 

.13 

#20 

\.0\ 

#40 

LM 

#60 

wazm 

- 

#100 

#200 

IdEI 

— 

i  tftOt.hu  uimtio  ii~w. 

r\'lb  CL* SS 1 F 1  CAT  1  ON  _ 

GLI  ENT/OWNER  HOe> 
—  —  i  nfiTi  om  r"' 

LABORATORY  CLASSIFICATION  _  _  _  _  _ 

FIELD  DENSITY  BY. - 

-  B0RING^^'42s, 

DETERM INAT ION 


WT  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


THIS  IS  AN  1/e-lNCH  THREAD - 

PLASTIC  LIMIT  Bt  \Jj^. 


FIELD  MOISTURE  CONTENT 


D  ET  E R M  I  N  AT  I  ON 


DISH 

WT 

OF 

DISH 

+  WET  SOIL 

WT 

OF 

DISH 

♦  DRY  SOI  L 

WT  OF  DRY  SOI  L 


moisture  content 


LIQUID  LIMIT 


number 

OF 

B  LOWS 

WT 

OF 

DISH 

+  WET 

SOI  L 

WT 

OF 

0  ISM 

♦  DRY 

SOI  L 

Amoj. 


moisture  content 


X  c^jnnpU-  -huicc-  0  *T?4  ~~ 


FLOW  CURVE 


PLASTICITY  CHART 


SSBS 


MH  &  OH 


10  IS  20  25  30  x  O  SO 

NUMBER  OF  BLOWS 


DRY  DENS  ITT 

moisture 

C  ONT  ENT 

liquid  limit 

PLA5T 1 C  LIMIT 

PIAST 1  CITY 

1  NOEX 

1  DENT  I  FI  CATION 

q 

4-4- 

_JSL _ 

_ 

cu _ 

m 

Dames  &  Moore 


Percent  Firiv.  By  Weight 


GRADATION  CURVE 

Location  SB-42-015,  at  76.5-77.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 


totals 


Boring  SB-42-015 
Sample  at  76.5-77  feet 


Moisture  Content  =  11.9  % 


wet  soil 
dish 

dry  total 


SIEVE  ANALYSIS 


Total  sample  dry  =  78.2  g 

Weight  of  sample  split  #4  20.1  g 


weight 

Sieve  #  retained 


4 . 0  inch  0 

3.0  inch  0 

1 . 5  inch  0 

3/4  inch  0 

3/8  inch  0 

#  4  0 

#  10  0.06 

#20  0.09 

#  40  0.12 

#  60  0.16 

#  100  0.49 

#  200  7.39 


Finer 

% 

Finer 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

99.70% 

99.7 

99.55% 

99.6 

99.40% 

99.4 

99.20% 

99.2 

97.56% 

97.6 

63.23% 

63.2 

63.2 
61.1 
43.5 

98.3 
10.8 
78.2 


mm 

100 

75.0 

37.5 

19.0 

9.5 

4.8 

2.0 

0.85 

0.43 

0.25 

0.15 

0.075 


MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 

OWNER  /CLIENT  morrfeom^y  lAiaj aaa  _  JOB  NUMBER  1 "  ~  faO&l 

LOCATION/PROJECT  TBA17-N  VY\0&t  JJZ  1  _  DATE  I  ^2b  ^24- 

BORING  ^B-42  SAMPLE  _  015  _  DEPTH  _  BY  __  LAE 


j^)R-  density  | a/"~ 

MOISTURE  ANALYSIS 

YT\Ccj 

ESH 

bees 

HEIGHT=  DIAMETER= 

PAN 

KGS 

m 

men a 

NUMBER  OF  RINGS 

WT.  OF  PAN  &  WET  SOIL 

K&H 

no 

m k 

* 

WT.  OF  RINGS  &  WET  SOIL 

WT.  OF  PAN  &  DRY  SOIL 

■  1 

imh* 

wr-  of  R*wes  J2£h 

' 0.0 

WT.  OF  MOISTURE 

WT.  OF  WET  SOIL 

WT.  OF  PAN 

s 

FIELD  DENSITY 

WT.  OF  DRY  SOIL 

DRY  DENSITY 

MOISTURE  CONTENT  % 

■ 

SAMPLE  CONTAINER. 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


DRY  SIEVE 


WASH  SIEVE 


GRADATION  CURVE 

Location  SB-42-016,  at  70.0-72.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil  and  dish 

121.2 

Boring  SB-42-016 

Dry  soil  &  dish 

108.6 

Sample  at  70-72  feet 

Dish 

43.3 

wet  soil 

469.8 

dish 

13.5 

Moisture  Content  =  19.3  % 

dry  total 

382.5 

SIEVE  ANALYSIS 


Total  sample  dry  =  382.5  g 

Weight  of  sample  split  #4  96.3  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

0 

100.00% 

100.0 

9.5 

#  4 

0 

100.00% 

100.0 

4.8 

#  10 

0.52 

99.46% 

99.5 

2.0 

#  20 

1.75 

98.18% 

98.2 

0.85 

#  40 

2.89 

97.00% 

97.0 

0.43 

#  60 

3.76 

96.10% 

96.1 

0.25 

#  100 

5.79 

93.99% 

94.0 

0.15 

#  200 

19.03 

80.24% 

80.2 

0.075 

MECHANICAL  ANALYSIS 

SAl^HAD  blk  SA  □  -#200  □ 


OWNER  /CLIENT  f  1 
LOCATION/PROJECT  ~T 
BORING  Cfc-42. 


JOB  NUMBER 


SAMPLE 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


U DEPTH _ ; 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


/f-3 


TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

DRY  SIEVE _  WASH  SIEVE 


\a\l 


\m 


ACCUMULATIVE 

WEIGHT 

ACCUMULATIVE  PERCENT 

PAN 

PAN 

SIEVE 

WEIGHT 

RETAINED 

PARTIAL 

TOTAL 

NUMBER 

WEIGHT 

NUM3EH 

RETAINED 

RETAINED 

FINER 

FINER 

3’ 

1-1/2’ 

i 

3/4’ 

3/8’ 

#4 

#10 

062. 

#20 

mfssm 

— 

i 

! 

#40 

mmm 

| 

#60 

MEsm 

| 

* 

#100 

wsEzm 

#200 

rnsmm 

| 

- 7 - 

•Tt 


A  »  i  L  K  D  L  f\  U  Uiritto  luoi 

r  i  ill)  classification _ _ _ 

LABOPATOPT  CLASSIFICATION  _  . 

FIELD  DENSITY  by - 


DETERMINATION  |  1 


number  of  RINGS 


WT  OF  RINGS  ♦  WET  SO  I  L 


WT  OF  WET  SOIL 


FIELD  DENS ITY 


DRY  DENS ITY 


THIS  IS  AN  1/8-INCH  THREAD - 

PLASTIC  LIMIT  by  uxe.ia  m- 


D  ET  ERm I N  AT  I  ON 


WT 

OF 

D  1  SH 

+  WET 

SOIL 

WT 

OF 

DISH 

+  DRY 

SOI  L 

WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


liquid  limit 


DETERM inat ion 


NUMBER 

OF  BLOWS 

WT 

OF 

DISH  +  WET 

SOI  L 

WT 

OF 

DISH  +  dr  r 

SOI  L 

WT 

OF 

MOI sture 

WT 

OF 

DISH 

WT 

OF 

DRY  SOIL 

moisture  content 


CL  I  ENT/OWNER 
LOCATION _ 

BORINO^ 


DETERM INAT ION 


DISH 


WT  OF  DISH  t  WET  SOI  L 


WT  OF  DISH  ♦  DRY  SOI  L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  ORY  SOI L 


FIELD  MOISTURE  CONTENT 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


X'''jaas2%m 


10  IS  /o  2b  30 

NUM5E  R  OF  BLOWS 


SUMMARY 


DRY  DENSITY 


m  0  I S Y  URE 
C  ONT  £NT 


t I ou 1 0  LIMIT 


Plastic  limit!  pl,1noex  V  [identification 


2- 


Dames  &  Moore 


eight 


GRADATION  CURVE 

Location  SB-42-017,  at  5.0-7.0  ft 


#200 


100  37.5  9.5  ZO  0.43  0.151 _ 

750  190  4  8  0.85  0.25  0.075 

Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-42-017 
Sample  at  5—7  feet 


Moisture  Content  - 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 


wet  soil 
dish 

dry  total 


SIEVE  ANALYSIS 


176.4 

170.7 
43.7 

507.3 

13.4 

472.7 


Total  sample  dry  -  472.7  g 

Weight  of  sample  split  #4 


weight 

Sieve  #  retained 

4 . 0  inch  0 

3 . 0  inch  0 

1 . 5  inch  0 

3/4  inch  98.28 

3/8  inch  186.92 

|  4  267.97 

#  10  15.38 

#  20  23.39 

#  40  29.38 

#  60  32.08 

#  100  34.49 

§  200  38.33 


% 

Finer  Finer 


100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

79.21% 

79.2 

60.46% 

60.5 

43.31% 

43.3 

28.77% 

28.8 

21.19% 

21.2 

15.53% 

15.5 

12.97% 

13.0 

10.69% 

10.7 

7.06% 

7.1 

mm 


100 

75.0 

37.5 

19.0 

9.5 

4.8 

2.0 

0.85 

0.43 

0.25 

0.15 

0.075 


MECHANICAL  ANALYSIS 

SA  H''  HA  □  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  XI 
LOCATION/PROJECT . 

BORING  40-4 


SAMPLE 


DEPTH 


JOB  NUMBER 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


- xz. - 


SAMPLE  CONTAINER _ TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE - 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) -  DRY  SIEVE -  WASH  SIEVE  - 


Percent  Fh.  By  Weight 


GRADATION  CURVE 

Location  SB-42-017,  at  60.0-62.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 


totals 


Boring  SB-42-017 
Sample  at  60-62  feet 


wet  soil 
dish 

Moisture  Content  =  22.3  %  drY  total 

SIEVE  ANALYSIS 

Total  sample  dry  =  314.0  g 

Weight  of  sample  split  #4  78.2  g 


126.7 

111.6 

43.8 

393.9 

10 

314.0 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3 /8  inch 

0 

100.00% 

100.0 

9 . 5 

jjl  4 

1.16 

99.63% 

99.6 

4 . 8 

#  10 

0.04 

99.58% 

99.6 

2.0 

#  20 

0.21 

99.36% 

99.4 

0 . 85 

#  40 

0.75 

98.68% 

98.7 

0.43 

#  60 

1.55 

97.66% 

97.7 

0.25 

#  100 

3.15 

95.62% 

95.6 

0.15 

#  200 

10.64 

86.07% 

86.1 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


LOCATION/PROJECT. 


JOB  NUMBER 


BORING 


SAMPLE 


0  IT*  DEPTH  V)0-\rfZl 


\c\\2-  DENSITY 


HEIGHT= 


NUMBER  OF  RINGS 


DIAMETER= 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


Percent  Fh.  .  By  Weight 


GRADATION  CURVE 

Location  SB-42-018,  at  1.5-3.0  ft 


75.0  19.0  4.8  0.85  0.25  0.075 

Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil  and  dish 

113.7 

Boring  SB-42-018 

Dry  soil  &  dish 

105.5 

Sample  at  1.5-3  feet 

Dish 

43.4 

wet  soil 

581.9 

dish 

13.7 

Moisture  Content  =  13.2  % 

dry  total 

501.9 

SIEVE  ANALYSIS 


Total  sample  dry  =  501.9  g 

Weight  of  sample  split  #4  70.5  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

L  0 

100.00% 

100.0 

37.5 

3/4  inch 

183.78 

63.38% 

63.4 

19.0 

3/8  inch 

293.3 

41.56% 

41.6 

9.5 

#  4 

347.7 

30.73% 

30.7 

4.8 

#  10 

11.81 

25.58% 

25.6 

2.0 

#  20 

18.36 

22.72% 

22.7 

0.85 

#  40 

24.29 

20.14% 

20.1 

0.43 

#  60 

27.36 

18.80% 

18.8 

0.25 

#  100 

31.95 

16.80% 

16.8 

0.15 

#  200 

47.16 

10.17% 

10.2 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  JJ 
LOCATION/PROJECT 

Z1  X~7  A 


JOB  NUMBER 


BORING  ^£-4-Z  .  SAMPLE  OVb  DEPTH 


m 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


_  DATE  //  1 

BY  LzLF7 

u  \k2- 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


£>2- 


/ 3-2. 


total  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

.  DRY  SIEVE _  WASH  SIEVE 


PAN 

PAN 

SIEVE 

NUMBER 

WEIGHT 

NUMBER 

WEIGHT 

RETAINED 


ACCUMULATIVE 

WEIGHT 

RETAINED 


ACCUMULATIVE  PERCENT 

PARTIAL 

TOTAL 

RETAINED 

FINER 

FINER 

3" 

1-1/2’ 

3/4’ 

3/8’ 

wicwm 

#4 

ES3 

#10 

11-01 

#20 

10.2b 

#40 

#60 

- 

#100 

#200 

WE5HSM 

_ _ _ 

lames  &  Moore 


I  (  Uii.UU  4.  i  n  i  tv  w 

r i lib  classification  _ 

LA 60? ATOPY  CLASSIFICATION 

FIELD  DENSITY  by... 


.  .--/--A-- 


1 


NUMBER  of  RINGS 


WT  OF  RINGS  ♦  WET  SOU 


WT  0 


WT  OF  WET  SOI  L 


FI ELC  DENS  ITT 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD— 

PLASTIC  LIMIT  BY  T?R  .  J 


QTT  £RW I N  AT  I  ON 


WT  OF  DISH  +  wET  SOIL 


CL  I  ENT/OWNER 
LOCATION 

BORING'S^ 


DETERMINAT ion 


Dl© 


WT 

OF 

DISH  ♦  DRY  SOIL 

WT 

OF 

MOISTURE 

WT 

OF 

01  SH 

WT 

OF 

DRY  SOI L 

F  IEL0 

MOISTURE  CONTENT 

WT  OF  DRY  SOIL 


LIQUID  LIMIT 


NUMBER  OF  BLOWS 


WT 

OF 

DISH  ♦ 

wET 

SOI 

L 

WT 

OF 

DISH  + 

DRY 

SOI 

L 

moisture  content 


FLOW  CURVE 


LIQUID  limit 


PLASTICITY  CHART 


MH  a  OH 


10  IS  ."0  2  S  30 

NUMBER  of  BLOWS 


mrnmmmmmmumumu 


SUMMARY 


DRY  DENSITY  |  Mc°0nVeUNRT£  ILIQUIO  LIMIT  |plaSTIC  LIMIT 


Dames  &  Moore 


Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  SB-42-021B,  at  2. 0-4.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-42-021B 
Sample  at  2-4  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

108.6 

107.1 

43.4 

Moisture  Content  = 

2.4  % 

wet  soil 
dish 

dry  total 

407.4 

10.7 

387.6 

SIEVE  ANALYSIS 


Total  sample  dry  =  387.6  g 

Weight  of  sample  split  #4  38.6  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

127.45 

67.12% 

67.1 

19.0 

3/8  inch 

237.73 

38.66% 

38.7 

9.5 

#  4 

277.12 

28.50% 

28.5 

4.8 

#  10 

7.85 

22.70% 

22.7 

2.0 

#  20 

11.26 

20.19% 

20.2 

0.85 

#  40 

17.47 

15.60% 

15.6 

0.43 

#  60 

23.75 

10.96% 

11.0 

0.25 

#  100 

27.26 

8.37% 

8.4 

0.15 

#  200 

31.54 

5.21% 

5.2 

0.075 

MECHANICAL  ANALYSIS 

sa^haD  blk  SA  □  -#200 □ 


owner  /client  j_L  I  vrUMJL  L  l&Ey 
LOCATION/PROJECT  TT^A  P"  N  Pi XE 
BORING  Cf^-4-7-  SAMPLE  07~ 1  13  DEPTH 


.bensfey 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


w  PAN 
UJ  NUMBER 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


.  JOB  NUMBER 

Z] _ 

hO-W 


me? 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


OTrl 


.4- 


ZM 


TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

.  DRY  SIEVE _  WASH  SIEVE 


ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

PAN 

WEIGHT 

SIEVE 

NUMBS! 

WEIGHT 

RETAINED 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED  FINER 

FINER 

3* 

1-1/2* 

■e- 

* 

CO 

■jgesig 

■ 

CO 

CO 

w® sa 

#4 

7&r.X2- 

#10 

#20 

\\2b 

#40 

#60 

- 

#100 

#200 

NOTE. 


GRADATION  CURVE 

Location  SB-42-029,  at  3.0-5.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-42-029 
Sample  at  3-5  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

114 

111.7 

43.2 

Moisture  Content  = 

3.4  % 

wet  soil 
dish 

dry  total 

494.9 

13.3 

466.0 

SIEVE  ANALYSIS 


Total  sample  dry  =  466.0  g 

Weight  of  sample  split  #4  55.7  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

105.12 

77.44% 

77.4 

19.0 

3/8  inch 

165.43 

64.50% 

64.5 

9.5 

#  4 

212.75 

54.34% 

54.3 

4.8 

#  10 

7.87 

46.66% 

46.7 

2.0 

#  20 

13.4 

41.27% 

41.3 

0.85 

#  40 

17.97 

36.81% 

36.8 

0.43 

#  60 

20.58 

34.26% 

34.3 

0.25 

#  100 

24.37 

30.57% 

30.6 

0.15 

#  200 

34.65 

20.54% 

20.5 

0.075 

MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  J  \  1  .IQRNUMRFR 

LOCATION/PROJECT  ~TT$A1 7- N  TC  _ 

BORING  SAMPLE  0'2Pl  DEPTH  -0 


P-  DENSITY 


HEIGHT=  DIAMETER^ 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


yr\o. 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


IQI 


DAM 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

NUMBER 

WBGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINEO 

FINER 

FINER 

— 

L=_ 

3’ 

1-1/2’ 

-ff- 1 

• 

CO 

3/8’ 

#4 

#10 

#20 

WtKKkWSESM 

i 

#40 

#60 

- 

#100 

#200 

HHHME^9S3i 

*-^=Y - 

Dames  &  Moore 


Percent  Fit....  By  Weight 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 

totals 

Boring  SB-42-033A 
Sample  at  0-2  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

99.4 

95.2 

43.8 

Moisture  Content  = 

8.2  % 

wet  soil 
dish 

dry  total 

428.1 

13.8 

383.0 

SIEVE  ANALYSIS 


Total  sample  dry  =  383.0  g 

Weight  of  sample  split  #4  59.9  g 


weight 


Sieve  # 

retained 

Finer 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

16.07 

95.80% 

95.8 

19.0 

3/8  inch 

77.68 

79.72% 

79.7 

9.5 

#  4 

102.06 

73.35% 

73.4 

4.8 

#  10 

3.72 

68.80% 

68.8 

2.0 

#  20 

7.29 

64.43% 

64.4 

0.85 

#  40 

12.08 

58.56% 

58.6 

0.43 

#  60 

15.02 

54.96% 

55.0 

0.25 

#  100 

21.51 

47.01% 

47.0 

0.15 

#  200 

38.61 

26.07% 

26.1 

0.075 

MECHANICAL  ANALYSIS 

sai/haD  blk  SA  □  -#200  □ 


OWNER /CLIENT  f  I 
LOCATION/PROJECT. 


BORING 


JOB  NUMBER 


A)2- 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL  420 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


SAMPLE  _  DEPTH  O-'T-.Q1 


xr\o. 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

PAN 

Ml  IMRFP 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

WBGHT 

PARTIAL 

TOTAL 

nUlVIDCn 

RETAINED 

RETAINED  FINER 

FINER 

3’ 

1-1/2’ 

3/4’ 

mm a 

3/8’ 

mssm 

#4 

\OZ.Ob 

#10 

WzfcVM 

#20 

MS&SM 

#40  i 

12 m 

#60 

\&oz 

- 

#100 

2.1  £1 

#200 

i 

lames  &  Moore 


1 


Hi  |  Lft  D  L(\U  L  I  H  I  U  ^  t  M 

r\Zlb  CLASSIFICATION  _  . 

LABORATORY  CLASSIFICATION 

FIELD  DENSITY  by - 


D  E  T  £  RM I  N  A  T  I  ON 


NUMBER  OF  RINGS 


W  T  OF  RINGS  +  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOI  L 


FIELD  DENS  IT Y 


DRY  DENS  I  T  Y 


THIS  IS  AN  1/8- INCH  THREAD 

PLASTIC  LIMIT  BY  .[ 


DETERMINATION 


io4 


WT 

OF 

DISH  +  WET 

SOI  L 

WT 

OF 

DISH  +  DRY 

SOI  L 

WT 

OF 

MO  1  STUR  E 

WT 

OF 

DRY  SOIL 

I  MOIST 

URE  CONTENT 

LIQUID  LIMIT 


DETERMINATION 


D  I  SH 


number  OF  BLOWS 


WT  OF  0  ISM  +  WET  SOI  t 


wT  OF  DISH  +  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


wT  OF  DRY  SOIL 


MOISTURE  CONTENT 


Hi' lie 


to.  4 1 


1.40 


2€>r\\  12^-03 


cl i  ent/owner 

LOCATION 

BORINtf^3743'SAMPL0P??>4l  DEPTH  0-^l 


DETERMINATION 

D  ISM 

WT  OF 

OISM  ▼  WET 

SOI  L 

WT  OF 

OISM  ♦  DRY 

SOIL 

WT  OF 

moisture 

WT  OF 

OISM 

WT  OF 

DRY  SOI L 

FIELD 

MOISTURE  CONTENT 

L 1 QU l 0  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


MH  ft  OH 


■vnfl 


10  IS  .’0  2b  30 

N  u  w  5  t  R  OF  BLOWS 


SUMMARY 


DRY  DENSITY 


mO  I  STURE 
C  ONT  ENT 


LIQUID  LIMIT  (plastic  LIMIT]  PL*no'Ex  (l  0  ENT  I  F  I  C  AT  I  ON 


n 


Dames  &  Moore 


Percent  Finv.  By  Weight 


GRADATION  CURVE 

Boring  SB-42,  sample  037A  at  0.0-2.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-42 
Sample  037A 
at  a  depth  of  0. 

Moisture  Content 

Total  sample  dry 
Weight  of  sample 


Wt  soil  . 

and  dish 

117.5 

Dry  soil 

&  dish 

109.3 

Dish 

43.3 

t-2.0  feet 

wet  soil 

377.2 

dish 

13.5 

=  12.4 

% 

dry  total 

323.5 

SIEVE 

ANALYSIS 

=  323.5 

g 

split  #4 

85.8 

g 

Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

11 

96.60% 

96.6 

9.5 

#  4 

11.51 

96.44% 

96.4 

4.8 

#  10 

0.94 

95.39% 

95.4 

2.0 

#  20 

5.5 

90.26% 

90.3 

0.85 

#  40 

11.94 

83.02% 

83.0 

0.43 

#  60 

14.65 

79.98% 

80.0 

0.25 

#  100 

18.57 

75.57% 

75.6 

0.15 

#  200 

32.25 

60.19% 

60.2 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT!  JJ 
LOCATION/PROJECT 
BORING  CM-* 


JOB  NUMBER 


SAMPLE 


I^P-  GUZfrtSFEY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


07Prf\-  DEPTH  00-2.0 


MOISTURE  ANALYSIS  YY\C< 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


SAMPLE  CONTAINER . 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE  _ 
DRY  SIEVE  —  WASH  SIEVE 


■RSI? 


PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

AOCI  JMUl  ATIVE 

ACCUMULATIVE  PERCENT 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3* 

' 

1-1/2’ 

3/4’ 

3/8* 

II  .00 

- 

#4 

I  1.0/ 

#10 

FtA 

#20 

o 

#40 

HESS 

#60 

- 

#100 

WES3SM 

#200 

A  t  4  LAOLfrU  i-  l  n  i  *  o  i  l.  o  t  ‘  * 

FIELD  CLASSIFICATION _ 

LABORATORY  CLASSIFICATION  _  _  _  _  _ 

FIELD  DENSITY  BY. _ /-.A- 


DETERM  t  N  A  T I ON 


number  of  RINGS 


WT  OF  RINGS  +  WET  SO  I  L 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  DENS  ITY 


DRY  DENS ITY 


THIS  IS  AN  1/8-  INCH  THREAD 
PLASTIC  LIMIT  BY  P. .  ..’.yfi/J?.' 


OET ERM I  NAT  I  ON 


CL  I  ENT/OWNER  HjH 
LOCATION  TV  £  .  1  1  I 

BORING  fj-  SAMPLE 


DETERM INAT ION 


D  ISH 


WT  OF  DISH  ♦  DRY  SOI L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


F  IE  LD  MOI STURE  CONTENT 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  ORY  SOI L 


WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


LIQUID  LIMIT 


DETERM  I  NAT  I  ON 


NUMBER  OF  BLOWS 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


wT  OF  DRY  SOIL 


MOISTURE  CONTENT 


2 


l-’-O 


S<- 


3- 


J3£32l 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


I Y/A 


CL- ML 


ML  &  OL 


SUMMARY 


10  IS  ."0  2b  30 

NUMBER  of  blows 


DRY  DENSITY 

moisture 

C  ONT  ENT 

LIQUID  LIMIT 

PL  AST  1C  LIMIT 

PLASTICITY 


Dames  &  Moore 


Percent  Fii.vf  By  Weight 


GRADATION  CURVE 

Location  SB-42-046B,  at  3.0-5.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

128.3 

Boring  SB-42-046B 

Dry  soil 

&  dish 

124.7 

Sample  at  3-5  feet 

Dish 

43 . 6 

wet  soil 

506.7 

dish 

13.4 

Moisture  Content  = 

4.4  % 

dry  total 

472.3 

SIEVE  ANALYSIS 


Total  sample  dry  =  472.3  g 

Weight  of  sample  split  #4  77.8  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

52.22 

88.94% 

88.9 

19.0 

3/8  inch 

131.8 

72.10% 

72.1 

9.5 

#  4 

243.97 

48.35% 

48.3 

4.8 

#  10 

24.5 

33.12% 

33.1 

2.0 

#  20 

33.41 

27.59% 

27.6 

0.85 

#  40 

39.62 

23.73% 

23.7 

0.43 

#  60 

45.46 

20.10% 

20.1 

0.25 

#  100 

51.7 

16.22% 

16.2 

0.15 

#  200 

62.56 

9.47% 

9.5 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  0 


OWNER /CLIENT  JJ 
LOCATION/PROJECT 
BORING  ^0-4 


JOB  NUMBER 


SAMPLE 


OBESITY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


DEPTH _ , 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


H3' 


rc\c< 


_  BY 

'/2Z 


UL  E 


4 V.b 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


PAN 

WEIGHT 

ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

PAN 

NUMBER 

SIEVE 

NUMBER 

WEIGHT 

RFTAINFD 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3’ 

1-1/2* 

3/4* 

> 

CO 

CO 

i^  .&? 

#4 

#10 

P4r  0O 

#20 

53.4-1 

#40 

3ft. 

#60 

E 

- 

#100 

*51. no 

#200 

i 

. _ v 

i 

_ 

NOTE 


y 

'^Dames  &  Moore 

GRADATION  CURVE 

Location  SS-37-016,  at  0.0-0.5  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

72.3 

Boring  SS-37-016 

Dry  soil 

&  dish 

72 

Sample  at  0-0.5  feet 

Dish 

43.5 

wet  soil 

177.3 

dish 

11.3 

Moisture  Content  = 

1.1  % 

dry  total 

164.3 

SIEVE  ANALYSIS 


Total  sample  dry  =  164.3  g 

Weight  of  sample  split  #4  67  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

0 

100.00% 

100.0 

9.5 

#  4 

3.33 

97.97% 

98.0 

4.8 

#  10 

0.08 

97.86% 

97.9 

2.0 

#  20 

0.58 

97.12% 

97.1 

0.85 

#  40 

6.44 

88.56% 

88.6 

0.43 

#  60 

14.18 

77.24% 

77.2 

0.25 

#  100 

31.17 

52.39% 

52.4 

0.15 

#  200 

54.99 

17.56% 

17.6 

0.075 

MECHANICAL  ANALYSIS 

SAl^HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


JOB  NUMBER 


LOCATION/PROJECT . 


BORING 


SAMPLE 


0\  b depth  O-OJo' 


av- 


HEIGHT=  DIAMET 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


SAMPLE  CONTAINER . 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


AMLAOCKU  L.  i  rt  l  i  o  tLOJ  m  *  * 
r  I  Zl'o  CLASSIFICATION 

LA60PAT0PY  CLASSIFICATION  _ 

FIELD  DENSITY  8Y . 


OfTERUINATI ON 


NUMBEROFRINGS 


WT  OF  « INGS  ♦  WET  SOI L 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  DENS  ITT 


DRY  DENS  IT  Y 


THIS  IS  AN  1/8-  INCH  THREAD 

PLASTIC  LIMIT  8r  \JVc.^?X0^ 


CL  I  ENT/OWNER . 
LOCATION _ J 


BORING  ample  DEPTH  OzO 


OETERMINAT ion 


DISH 


WT 

OF 

DISH  4-  DRY  SOI  L 

WT 

OF 

MOISTURE 

WT 

OF 

DISH 

WT 

OF 

ORY  SOIL 

field 

MOISTURE  CONTENT 

WT  OF  DISH  +  WET  SOIL 


WT  OF  0 ISH  +  DRY  SOI L 


WT  OF 

ISH 

WT  OF 

DRY  501 L 

moisture  content 

LIQUID  LIMIT 


DETERM  1  NAT  1  ON 

D  l  SH 

NUMBER 

OF  BLOWS 

WT  OF 

D ISH  +  WET 

SOI  L 

WT  OF 

DISH  +  DRY 

SOI  L 

WT  OF 

MO! STURE 

L. 

o 

►— 

* 

D  ISH 

WT  OF 

DRY  SOIL 

MOISTURE  CONTENT 

WA 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


Y//A 


CL- ML 


'/a'//A\ 


ML  &  OL 


10  IS  ."0  2 5  30  40  SO 

NUMBER  OF  BLOWS 


SUMMARY 


I  DENT  I F I  CAT  I  ON 


Dames  &  Moore 


Percent  Fir  iv»  By  Weight 


GRADATION  CURVE 

Location  SS-37-020,  at  0.0-0.5  ft 


I 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Boring  SS-37-020 
Sample  at  0-0.5  feet 

Moisture  Content  =  1.5  % 

SIEVE 

Total  sample  dry  =  148.5  g 

Weight  of  sample  split  #4  59.9 


totals 


Wt  soil 

and  dish 

71.2 

Dry  soil 

&  dish 

70.8 

Dish 

43.8 

wet  soil 

161.3 

dish 

10.6 

dry  total 

148.5 

ANALYSIS 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

0 

100.00% 

100.0 

9.5 

#  4 

1.14 

99.23% 

99.2 

4.8 

#  10 

0.33 

98.69% 

98.7 

2.0 

#  20 

0.83 

97.86% 

97.9 

0.85 

#  40 

5.91 

89.44% 

89.4 

0.43 

■#  60 

13.9 

76.21% 

76.2 

0.25 

#  100 

25.51 

56.97% 

57.0 

0.15 

#  200 

40.18 

32.67% 

32.7 

0.075 

OWNER  /CLIENT 


LOCATION/PROJECT. 


BORING 


MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


SAMPLE 


JOB  NUMBER 


02.0  DEPTH  0 ' 02? ' 


\2)\2-  DENSITY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RING5  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER . 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURF  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


DRY  SIEVE 


WASH  SIEVE 


1 


AliLKDLl\U  w  ‘  *  r' 

F ILLD  CLASSIFICATION _ 

LABORATORY  CLASSIFICATION 

FIELD  DENSITY  by - 


OLTERM 1NAT l ON 


number  of  rings 


WT  OF  RINGS  +  WET  SOIL 


FI ELO  DENSITY 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD — 

PLASTIC  LIMIT  BY  103 r.TklM- 


DET  ERM I N  AT  I  ON 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOI L 


WT  OF  MOISTURE 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


LIQUID  LIMIT 


22,. 


AAQ 


AAa. 


e>.D 


CL  I ENT/OWNER 
LOCATION 

BORlMG^^^j^S 


oeterminat ion 


Oil 


WT 

OF 

DISH  ♦  ORT  SOIL 

WT 

OF 

moisture 

WT 

OF 

DISH 

WT 

OF 

DRY  SOIL 

FIELD 

moisture  content 

msemmaxs^m® 


imsaMvsmmssmmisnmtm^ 


WT 

OF 

DISH  + 

WET 

SOI  L 

WT 

OF 

0  1  SM  + 

DRY 

SOI  L 

FLOW  CURVE 


LIQUID  LIMIT 


PLASTICITY  CHART 


V///. 


CL-  ML 


'//'//AX 


ML  &  OL 


5  7  10  IS  -TO  2S  30 

NUMBER  of  blows 

SUMMARY 


DRY  DENSITY  I"  MCDOnVeUNRTE  R'Q°<D  L‘M‘T  lPL*$T,C  U«IT 


identification 


Dames  &  Moore 


GRADATION  CURVE 

Location  SB-37-003C,  at  2.5-3. 0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-37-003C 
Sample  at  2 . 5-3  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

124.8 

122.1 

43.6 

Moisture  Content  = 

3.4 

% 

wet  soil 
dish 

dry  total 

469.9 

11.4 

443.3 

SIEVE 

ANALYSIS 

Total  sample  dry  =  443.3 

g 

Weight  of  sample  split 

#4 

114.7 

g 

Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

1.14 

99.74% 

99.7 

9.5 

#  4 

4.25 

99.04% 

99.0 

4.8 

#  10 

0.36 

98.73% 

98.7 

2.0 

#  20 

0.92 

98.25% 

98.2 

0.85 

#  40 

7.37 

92.68% 

92.7 

0.43 

#  60 

16.32 

84.95% 

84.9 

0.25 

#  100 

39.18 

65.21% 

65.2 

0.15 

#  200 

83.62 

26.84% 

26.8 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER /CLIENT  JJ 
LOCATION/PROJECT 
BORING 


JOB  NUMBER 


SAMPLE  003C ' DEPTH 


iijir/ 


P-  BE-MSFEY 

mm 

MOISTURE  ANALYSIS 

me: 

HEIGHT=  DIAMETER 


NUMBER  OF  RINGS 


WT.  OF  RING5  &  WET  SOIL 


WT.  OF  RtNiSS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE  _ 
_  DRY  SIEVE _  WASH  SIEVE 


ACCUMULATIVE 

ACCUMULATIVE  PBF1CENT 

PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NIIK/RFR 

WEIGHT 

RFTAINFn 

WEIGHT 

PARTIAL 

TOTAL 

RETAINS) 

RETAINED 

FINER 

FINER 

3* 

1-1/2* 

3/4* 

- 

3/8* 

MWZM 

#4 

WSS^M 

#10 

wism 

#20 

ORZ. 

#40 

msa 

#60 

■1 mm 

- 

#100 

BSiteai 

#200 

lames  &  Moore 


Percent  Fin©i  By  Weight 


GRADATION  CURVE 

Location  SB-BK-011A,  at  0.0-0.5  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil  i 

and  dish 

73.5 

Boring  SB-BK-011A 

Dry  soil 

&  dish 

72.9 

Sample  at  0-0 . 5  feet 

Dish 

43.6 

wet  soil 

158.6 

dish 

11.6 

Moisture  Content  = 

2.0 

% 

dry  total 

144.1 

SIEVE 

ANALYSIS 

Total  sample  dry  =  144.1 

g 

Weight  of  sample  split 

#4 

38.7 

g 

Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

0 

100.00% 

100.0 

9.5 

#  4 

0.93 

99.35% 

99.4 

4.8 

#  10 

0.97 

96.86% 

96.9 

2.0 

#  20 

6.37 

83.00% 

83.0 

0.85 

#  40 

13.55 

64.57% 

64.6 

0.43 

#  60 

22.5 

41.59% 

41.6 

0.25 

#  100 

28.04 

27.37% 

27.4 

0.15 

#  200 

30.77 

20.36% 

20.4 

0.075 

MECHANICAL  ANALYSIS 

SAB^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


LOCATION/PROJECT 


BORING 


JOB  NUMBER 


SAMPLE 


0  1  1  A-  DEPTH  Q~0h' 


HEIGHT=  DIAMETER 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


1/22- 


MOISTURE  ANALYSIS 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


SAMPLE  CONT AINER - - - TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE  _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


Dames  &  Moore 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 

totals 

Boring  SB-34-001A 
Sample  at  0-2  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

108.7 

107.9 

43.4 

Moisture  Content  = 

1.2  % 

wet  soil 
dish 

dry  total 

591.5 

10 

574.4 

SIEVE  ANALYSIS 


Total  sample  dry  =  574.4  g 

Weight  of  sample  split  #4  36.5  g 


weight  % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

201.43 

64.93% 

64.9 

19.0 

3/8  inch 

331.9 

42.22% 

42.2 

9.5 

#  4 

396.9 

30.90% 

30.9 

4.8 

#  10 

6.97 

25.00% 

25.0 

2.0 

#  20 

11.38 

21.27% 

21.3 

0.85 

#  40 

15.12 

18.10% 

18.1 

0.43 

#  60 

17.79 

15.84% 

15.8 

0.25 

#  100 

21.58 

12.63% 

12.6 

0.15 

#  200 

27.93 

7.25% 

7.3 

0.075 

OWNER  /CLIENT  U 
LOCATION/PROJECT 
BORING 


MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


JOB  NUMBER 


SAMPLE  001  A-  DEPTH  O.0~  2-0 


P-  DCMSFPY 

[jygjj 

MOISTURE  ANALYSIS 

vr\o. 

HEIGHT=  DIAMETER 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) 


WT.  OF  PAN  &  WET  SOIL 

.0 

WT.  OF  PAN  &  DRY  SOIL 

102.0 


101.4- 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


irai? 


im 


PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

WBGHT 

PARTIAL 

TOTAL 

RETAINS) 

RETAINED 

FINER 

FINER 

3’ 

1-1/2* 

3/4* 

3/8’ 

*** 

#4 

#10 

WUMMSEtM 

#20 

IBIlfSl 

#40 

#60 

■■■■ESSB 

- 

#100 

21.00 

#200 

ZW3. 

Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  SB-34-003A,  at  0.0-2.0  ft 


Montgomery  Watson 

TEAD-N  Phase  II  RFI  totals 


Wt  soil 

and  dish 

100.9 

Boring  SB-34-003A 

Dry  soil 

&  dish 

96.2 

Sample  at  0-2  feet 

Dish 

43.3 

wet  soil 

411.7 

dish 

31.6 

Moisture  Content  = 

8.9  % 

dry  total 

349.1 

SIEVE  ANALYSIS 


Total  sample  dry  =  349.1  g 

Weight  of  sample  split  #4  39.7  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

i  0 

100.00% 

100.0 

37.5 

3/4  inch 

93.83 

73.12% 

73.1 

19.0 

3/8  inch 

143.19 

58.98% 

59.0 

9.5 

#  4 

157.92 

54.76% 

54.8 

4.8 

#  10 

2.87 

50.80% 

50.8 

2.0 

#  20 

5.19 

47.60% 

47.6 

0.85 

#  40 

8.05 

43.66% 

43.7 

0.43 

#  60 

9.95 

41.04% 

41.0 

0.25 

#  100 

14.32 

35.01% 

35.0 

0.15 

#  200 

24.41 

21.09% 

21.1 

0.075 

OWNER  /CLIENT  U 
LOCATION/PROJECT 
BORING 


MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 


JOB  NUMBER 


SAMPLE  003Ar  DEPTH  0'2-‘ 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


MOISTURE  ANALYSIS 

PAN 

l 

Bi 

OT2 

91 

WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


l(*f 


— rr* ^ 
□ 


ACCUMULATIVE 

ACCUMULATIVE  PERCENT 

PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NIIMRFR 

WEIGH  1 
RETAINED 

WEIGHT 

PARTIAL 

TOTAL 

RETAINS) 

RETAINED  FINER 

FINER 

3’ 

1-1/2" 

t 

3/4" 

WS63& 1 

3/8" 

mzsEi 

#4 

WsssHsfe 

#10 

wd-jsm 

#20 

mmsm 

#40 

3-0<=> 

#60 

ESS9 

- 

#100 

VEXSSa 

#200 

KEH 

lames  &  Moore 


All  tKBtKO  lIMIIi  itoi 

?lilD  CLASSIFICATION  _  _ 

LABORATORY  CLASSIFICATION  _ 

FIELD  DENSITY  BY - 


NUMBER  of  rings 


WT  OF  R INGS  +  WET  SOIL 


W  T  OF  RINGS 


WT  OF  WET  SOIL 


FI  ELD  OENS  ITT 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD 

PLASTIC  LIMIT  er  Uk 


DET  ERM IN  AT  I  ON 


CL  I  ENT/OWNER 
LOCATION 

BORIN  AMPLE 


DETERM  IN AT  ION 


0  ISH 


WT  OF  DISH  ♦  ORY  SOI L 


WT 

OF 

moisture 

WT 

OF 

DISH 

FIELD  MOISTURE  CONTENT 


f &rrMUL  &xvr\cU~ 


WT 

OF 

D  1  SH 

+  WET 

SOIL 

WT 

OF 

DISH 

+  DRY 

SOI  L 

WT  OF  DRY  SOI  L 


MOISTURE  CONTENT 


LIQUID  LIMIT 


DETERM INAT ION 


iwHUMrcs^Egaigi 


NUMBER 

OF 

B  LOWS 

WT 

OF 

OISH 

+  WET 

SOI  L 

WT 

OF 

0  ISH 

+  DRY 

SOI  L 

WT  OF  OISH 


MOISTURE  CONTENT  I  /  y  t  ' J,  y y 

v  zAn  Cjccr\ njSZT  jvTtaT^  True.  z  b ohb'&J 


r 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


m 


iH&ifllfelnll 


10  IS  20  25  30 

NUMBER  OF  BLOWS 


SUMMARY 


DRY  DENS  I  T  Y 


MOISTURE 

CONTENT 


LIQUID  LIMIT  I PLAST I C  LIMIT 


IOENT I F I  CAT  I  ON 


CLrM 


Dames  &  Moore 


GRADATION  CURVE 

Location  SB-34-003E,  at  18.0-20.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 


totals 


Boring  SB-34-003E 
Sample  at  18-20  feet 


Moisture  Content  =  2.0  % 


115.5 
114.1 
43.5 

wet  soil  442.3 
dish  52.4 

dry  total  382.3 


SIEVE  ANALYSIS 


Total  sample  dry  =  382.3  g 

Weight  of  sample  split  #4  26.3  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

82.78 

78.35% 

78.3 

19.0 

3/8  inch 

229.83 

39.89% 

39.9 

9.5 

#  4 

295.73 

22.65% 

22.6 

4.8 

#  10 

9.44 

14.52% 

14.5 

2.0 

#  20 

13.74 

10.82% 

10.8 

0.85 

#  40 

15.86 

8.99% 

9.0 

0.43 

#  60 

17.53 

7.55% 

7.6 

0.25 

#  100 

19.29 

6.04% 

6.0 

0.15 

#  200 

21.28 

4.32% 

4.3 

0.075 

MECHANICAL  ANALYSIS 

SA  Ga  HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


LOCATION/PROJECT 


JOB  NUMBER 


BORING 


$0-34- 


SAMPLE 


Q0??bp_  DEPTH  \%>z2-0 ' 


\6\  P-  DENSITY 


HEIGHT^  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


_  BY  LO~F~ 

V22. 


•  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


DRY  SIEVE 


WASH  SIEVE 


GUI  ENT/OWNER  1  tvfJN 

LOCATION  12 - — — - - - r 

_  »  .  t/~'>  A> 


GRADATION  CURVE 

Location  SB-34-003B,  at  4.0-5.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

101 

Boring  SB-34-003B 

Dry  soil 

&  dish 

98 

Sample  at  4-5  feet 

Dish 

43.8 

wet  soil 

441.2 

dish 

9.4 

Moisture  Content  = 

5.5  % 

dry  total 

409.2 

SIEVE  ANALYSIS 


Total  sample  dry  =  409.2  g 

Weight  of  sample  split  #4  38.9  g 


weight  % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

109.91 

73.14% 

73.1 

19.0 

3/8  inch 

195.05 

52.33% 

52.3 

9.5 

#  4 

254.22 

37.87% 

37.9 

4.8 

#  10 

12.34 

25.85% 

25.9 

2.0 

#  20 

20.34 

18.07% 

18.1 

0.85 

#  40 

23.86 

14.64% 

14.6 

0.43 

#  60 

26.65 

11.92% 

11.9 

0.25 

#  100 

30.49 

8.19% 

8.2 

0.15 

#  200 

34.68 

4.11% 

4.1 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER /CLIENT  JJ 
LOCATION/PROJECT 
BORING 


JOB  NUMBER 


SAMPLE 


EfSizi 


003  DEPTH 


P-  DCNSITY 

mm 

MOISTURE  ANALYSIS 

vnc< 

1  Kg 

HEIGRT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


WT.  OF  PAN  &  WET  SOIL  10L0 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


#4- 


30Z. 


ATTtRBbKb  LIHIIJ  Itii  UA.  A 

riilu  CLASSIFICATION  _ 

LAB0?AT0PT  CLASSIFICATION  _  _  _  _  _ 

FIELD  DENSITY  BT - 


number  of  rings 


WT  OF  RINGS  +  WET  SOU 


WT  OF  WET  SOIL 


FIELD  DENS  IT Y 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD 

PLASTIC  LIMIT  Bt  £i_V 


DET  ERM I  NAT  I  ON 


eu  ent/owner  btlil  c  IlLH  :  ’—J. 

1  O CAT  I  QN  .r>  ?  ^  ;  _ — 

BORING  £;•  12  w  J‘\i  SAMPLE  OEPTH 


DETERM INAT ION 


DISH 


WT  OF 

DISH  ♦  ORT  SOI L 

WT  OF 

MOISTURE 

WT  OF 

DISH 

1  1 

I  FIELD 

MOISTURE  CONTENT  | 

WT  OF  DISH  4  WET  SOIL 


WT  OF  DISH  +  DRY  SOI L 


WT  OF  DRY  SOI l 


LIQUID  LIMIT 


number  of  blows 


WT 

OF 

DISH 

♦  WET 

SOI  L 

WT 

OF 

DISH 

+  DRY 

SOI  L 

WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  OR Y  SOIL 


moisture  content 


liquid  limit 


FLOW  CURVE 


PLASTICITY  CHART 


V///1 


ML  &  OL 


10  IS  20  25  30  40  SO 

NUMBER  or  blows 


SUMMARY 

DRY  density  |  VonVeLV  LIQUID  limit  jpiAST.C  LIMIT 


LiM'-T 

I  DENT  IF! CAT  I  ON 


Dames  &  Moore 


Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  SB-34-002D,  at  12.5-15.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

100.6 

Boring  SB-34-002D 

Dry  soil 

&  dish 

99 

Sample  at  12.5-15  feet 

Dish 

43.5 

wet  soil 

553.7 

dish 

11.8 

Moisture  Content  =  2.9  % 

dry  total 

526.7 

SIEVE  ANALYSIS 


Total  sample  dry  =  526.7  g 

Weight  of  sample  split  #4  43.1  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

181.87 

65.47% 

65.5 

19.0 

3/8  inch 

301.6 

42.74% 

42.7 

9.5 

#  4 

394.1 

25.18% 

25.2 

4 . 8 

#  10 

16 04 

15.81% 

15.8 

2.0 

#  20 

22.04 

12.30% 

12.3 

0.85 

#  40 

25.74 

10.14% 

10.1 

0.43 

#  60 

29.19 

8.13% 

8.1 

0.25 

#  100 

32.81 

6.01% 

6.0 

0.15 

#  200 

36.55 

3.83% 

3.8 

0.075 

MECHANICAL  ANALYSIS 

SA07 HAD  BLK  SA  □  -#200  □ 

OWNER  /CLIENT  _tD  U  _  JOB  NUMBER  Q&tkl  l  Z  02Pjl  ~  / 

LOCATION/PROJECT.  T&AP' N  TO  _  DATE  1/ |g>/34- 

BORING  60-34-  .  SAMPLE  .  0Q2D  .  DEPTH _  125-15'  .  BY.  ULF _ 


„ - , — ,  m  . 


\£\  P-  DENSITY 

AAt~ 

MOISTURE  ANALYSIS 

mo 

REZ5 

ISEZ! 

HEIGHT=  DIAMETER= 

PAN 

i an 

^5^1 

ET&l 

NUMBER  OF  RINGS 

| 

WT.  OF  PAN  &  WET  SOIL 

1 00. b 

ism 

HsSSSl 

WT.  OF  RINGS  &  WET  SOIL 

lasaa 

WT.  OF  PAN  &  DRY  SOIL 

WSlsTfM 

ivi»]a:!!?55WKWBW 

WT.  OF  MOISTURE 

| 

WT.  OF  WET  SOIL 

WT.  OF  PAN 

E&id I 

iio.«> 

FIELD  DENSITY 

WT.  OF  DRY  SOIL 

■ 

DRY  DENSITY 

MOISTURE  CONTENT  % 

IBB 

SAMPLE  CONTAINER - - - TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


GRADATION  CURVE 

Location  SB-BK-010A,  at  0.0- 1.5  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 

totals 

Boring  SB-BK-010A 
Sample  at  0-1.5  feet 

Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 

130.1 

125.4 

43.9 

Moisture  Content  = 

5.8 

% 

wet  soil  542.3 
dish  11.5 
dry  total  501.9 

SIEVE 

ANALYSIS 

Total  sample  dry  =  501.9 

g 

Weight  of  sample  split 

#4 

69.8 

g 

Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

86.57 

82.75% 

82.8 

9.5 

#4 

152.88 

69.54% 

69.5 

4.8 

#  10 

14.07 

55.52% 

55.5 

2.0 

#  20 

24.03 

45.60% 

45.6 

0.85 

#  40 

31.53 

38.13% 

38.1 

0.43 

#  60 

36.4 

33.27% 

33.3 

0.25 

#  100 

41.12 

28.57% 

28.6 

0.15 

4  200 

49.99 

19.74% 

19.7 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  UVOUMsUll 
LOCATION/PROJECT .  TigAP-l 
BORING  c#>-  R>K-  .  SAMPLE 


k3)2-  DENSITY 


BBmI 

RBI 


HEIGHT= 


DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL  1042.^ 


-0> 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER. 


DEPTH 


MOISTURE  ANALYSIS 


JOB  NUMBER 


0-1-5* 


DATE  (/ 1 

Utp 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOIST!  IRF  CONTENT  % 


IEEMEIES3B13ES! 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


DRY  SIEVE 


WASH  SIEVE 


ATTEKBtKO  LiHlii  iui  i^aia 
r  |  Hb  CL  A  SS I  T  I  CAT  l  ON 
LABORATORY  CLASSIFICATION 

FIELD  DENSITY  by.'. - 


1 


on  ERM  1  N  AT  I  ON 


number  of  RINGS 


WT  OF  RINGS  +  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  OENS IT  Y 


DRY  DENSITY 


THIS  IS  AN  1/6-  INCH  THREAD- 

PLASTIC  LIMIT  er  ,[ 


OET  ERM I  NAT  I  ON 


DISH 


WT  OF  DISH  +  WET  SOI  L 


WT  OF  DISH  +  DRY  SOI  L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


LIQUID  LIMIT 


OETERM 1  NAT  1  ON 

1  OISH 

number 

!  OF  BLOWS 

WT  OF 

DISH  +  WET 

SOI  L 

WT  OF 

0 1 SH  ♦  DRY 

SOI  L 

WT  OF 

MOISTURE 

WT  OF 

OISH 

WT  OF 

DRY  SOIL 

MOISTURE  CONTENT 

GL  I  ENT/OWNER  /VlUMl  H\l )N 
location^O-N]  I 

BORiNc£^H3iCs  ample  Q\Q& 


determinat ion 


DISH 


WT  OF  DISH  +  WET  SOI  L 


WT  OF  DISH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  OISH 


WT  OF  DRY  SOIL 


FIELD  MOISTURE  CONTENT 


*3 


12*  13 

1 0\O 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


5  7 

SUMMARY 


DRY  DENS  ITY 


WmmmM 


20  25  30 


NUMBER  OF  BLOWS 


MOISTURE 

CONTENT 


LIQUID  limit 

PLASTIC  LIMIT] 

plasticity 

1  NOEX 

IDENTIFICATION 

DAMES  &  MOORE 


GRADATION  CURVE 

Location  SB-20-002A,  at  0.0- 1.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

98.9 

Boring  SB-20-002A 

Dry  soil 

&  dish 

94.7 

Sample  at  0-1  feet 

Dish 

43.3 

wet  soil 

473.3 

dish 

36.4 

Moisture  Content  = 

8.2  % 

dry  total 

403.9 

SIEVE  ANALYSIS 


Total  sample  dry  =  403.9  g 

Weight  of  sample  split  #4  91.1  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

72 

82.17% 

82.2 

19.0 

3/8  inch 

113.74 

71.84% 

71.8 

9.5 

#  4 

134.35 

66.74% 

66.7 

4.8 

#  10 

2.1 

65.20% 

65.2 

2.0 

#  20 

6.18 

62.21% 

62.2 

0.85 

#  40 

14.93 

55.80% 

55.8 

0.43 

#  60 

24.14 

49.05% 

49.1 

0.25 

#  100 

33.43 

42.25% 

42.2 

0.15 

#  200 

41.47 

36.36% 

36.4 

0.075 

MECHANICAL  ANALYSIS 

SA  M  HAD  BLK  SA  □  -#200  □ 


OWNER  /CLIENT 


LOCATION/PROJECT . 


BORING 


JOB  NUMBER 


4B-20 

.  SAMPLE  oozA- 


DEPTH 


0~  10 ' 


P-  BEftSfPT 


GRADATION  CURVE 

Location  SB-20-006A,  at  0.0- 1.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Boring  SB— 20— 006A 
Sample  at  0-1  feet 


Moisture  Content  - 


totals 


Wt  soil  and  dish  104.1 
Dry  soil  &  dish  100.3 
Dish  42.8 

wet  soil  420.2 
dish  36.6 
dry  total  359.8 


SIEVE  ANALYSIS 


Total  sample  dry  =  359.8  g 

Weight  of  sample  split  #4  78.5  g 


weight 

Sieve  #  retained  Finer 


% 

Finer 


mm 


4.0  inch 

0 

3.0  inch 

0 

1 . 5  inch 

0 

3/4  inch 

13.72 

3/8  inch 

26.81 

#  4 

35.81 

#  10 

2.89 

#  20 

5.72 

#  40 

15.16 

#  60 

25.84 

#  100 

37.71 

#  200 

45.89 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

96.19% 

96.2 

92.55% 

92.5 

90.05% 

90.0 

86.73% 

86.7 

83.49% 

83.5 

72.66% 

72.7 

60.41% 

60.4 

46.79% 

46.8 

37.41% 

37.4 

100 

75.0 

37.5 

19.0 

9.5 

4.8 

2.0 

0.85 

0.43 

0.25 

0.15 

0.075 


MECHANICAL  ANALYSIS 

SAM  HAD  BLK  SA  □  -#200  □ 


OWNER /CLIENT 


LOCATION/PROJECT. 


JOB  NUMBER 


BORING 


&E>i2P 


SAMPLE 


"A\2- 


HEIGRT= _ DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


DEPTH  Q-  1.0  ' 


MOISTURE  ANALYSIS  |  YX\C< 


WT.  OF  RINGS  [2£h 

WT.  OF  WET  SOU _ 

FIELD  DENSITY _ _ 

DRY  DENSITY _ ' 

SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS)  _ 


I  WT.  OF  MOISTURE 

WT.  OF  PAN _ _ 

WT.  OF  DRY  SOIL 
MOISTURE  CONTENT  % 


■  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


DRY  SIEVE 


WASH  SIEVE 


PAN 

NUMBER 


PAN 

WEIGHT 


SIEVE 

NUMBER 


WEIGHT  ACCUMULATIVE  _ACCUMUL ATIVE  PERCENT 
RETAINED  WEIGHT  PARTIAL  |  TOTAL 

RETAINED  RETAINED  FINER  FINER 


A 1 T  tK  0 1 Kb  LIMIti  'toi  uaia 

rl£Li)  CLASSIFICATION - 

labopatopt  CLASSIFICATION  _  . 


CLIENT/OWNER 

LOCATION 


A'"-  KL_S=j 


BORING  SAMPLE  n.Oi 


FIELD  DENSITY  BT. 


DETERM  1  NAT l ON 


NUMB  ER  OF  RINGS 


T  OF  R  INGS  +  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FIELD  DENS  ITT 


ORT  DENSITY 


DETERM  I  NAT  ION 


L  THIS  IS  AN  1/8-INCH  THREAD 

PLASTIC  LIMIT  er 

I  D£T  EWX I N  AT  I  ON  1  * 


wT  OF  DISH  +■  WET  SOIL 


WT  OF  D ISM  +  DRY  SOI L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOI  L 


MOISTURE  content 


liquid  limit 


DETERM  I  NAT  I  ON 


NUMBER  OF  BLOWS _ 

WT  OF  DISH  +  WET  SOI  L 


WT  OF  DISH  +  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


NUMBER  OF  blows 


SUMMARY 

dry  DENSITY 


MO  I STURE 


UQUIO  LIMIT 


[ — - “TT  PLAST  l  CM  Y  I  denT  jficAT  !ON^ 

plastic  LIMIT  INDEX  l1Ut  - - 


Dames  &  Moore 


X  3  Q  N 


Percent  Firwi  By  Weight 


GRADATION  CURVE 

Location  SB-20-001B,  at  1.0-10  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-20-001B 
Sample  at  1-2  feet 

Moisture  Content  =  5.2  % 

Total  sample  dry  =  516.1 

Weight  of  sample  split  #4 


Wt  soil 

and  dish 

110.1 

Dry  soil 
Dish 

&  dish 

106.8 

43.7 

wet  soil 

556.6 

dish 

13.5 

dry  total 

516.1 

SIEVE  ANALYSIS 

g 

53.1  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch  123.95 

75.98% 

76.0 

37.5 

3/4  inch 

230.06 

55.42% 

55.4 

19.0 

3 /8  inch 

295.29 

42.79% 

42.8 

9.5 

#  4 

333.14 

35.45% 

35.5 

4.8 

#  10 

9.23 

29.29% 

29.3 

2.0 

#  20 

20.87 

21.52% 

21.5 

0.85 

#  40 

26.74 

17.60% 

17.6 

0.43 

#  60 

30.73 

14.94% 

14.9 

0.25 

#  100 

36.63 

11.00% 

11.0 

0.15 

#  200 

41.25 

7.91% 

7.9 

0.075 

MECHANICAL  ANALYSIS 

SA  0^  HAO  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  JJ_ 
LOCATION/PROJECT. 
BORING  _C&2 


JOB  NUMBER 


SAMPLE 


DEPTH 


P_  DENSITY 

WBBM 

MOISTURE  ANALYSIS 

HEIGRT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


_  BY 

'/22- 


SAMPLE  CONTAINER. 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


DRY  SIEVE 


WASH  SIEVE 


AT  T  b  t  *U  UHI  u  1/aia 

Fill b  CLASSIFICATION _ _ 

laboratory  classification 

FIELD  DENSITY 


1 


OETERHINATI on 


number  of  rings 


WT  OF  R  INGS  +  WET  SOI  L 


WT  OF  RINGS 


WT  OF  WET  SOI  L 


F I ELO  OEMS  IT Y 


DRY  DENSITY 


THIS  IS  AN  1 / 6 -  INCH  THREAD  - 

PLASTIC  LIMIT  BY  (AF..2204- 


DET  ERM INAT  I  ON 


CL  I  ENT/OWNER  X  f  lULJM 
LOCATION.  TF-AP-fv 

BORING  <30-20  SAMPLE 


DETERMINATION 


0  ISH 


WT  OF  OISH  V  WET  SOI  L 


WT  OF  DISH  ♦  DRY  SOIL 


WT  OF  MOISTURE 


WT  OF  OISH 


WT  OF  DRY  SOIL 


FIELD  MOISTURE  CONTENT  I 


tSHSsaesmmt 


WT 

OF 

D  1  SH 

+  WET 

SOI  L 

WT 

OF 

DISH 

+  DRY 

SOI  L 

WT  OF  MOISTURE 


WT  OF  OR  Y  SOI  L 


MOISTURE  CONTENT 


LIQUID  LIMIT 


DETERMINATION 


OISH 


NUMBER  OF  BLOWS 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOI  l 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


JAQ 


\UJ\CCr  0  W\-C 


FLOW  CURVE 


PLASTICITY  CHART 


SUMMARY 


10  IS  ?0  2b  30  40  SO 

NUMBER  OF  BLOWS 


DRY  DENSITY  |  “onVenV  |  U  QU I  D  LIMIT  |  PLAST  I  C  LIMIT 


IDENTIFICATION 


Dames  &  Moore 


eight 


GRADATION  CURVE 

Location  SB-20-011B,  at  L0-2.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-20-011B 
Sample  at  1-2  feet 


Moisture  Content  = 


3.6  % 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 

wet  soil 
dish 

dry  total 


124.8 
122 

43.6 

606.8 
36.4 

550.7 


SIEVE  ANALYSIS 


Total  sample  dry  =  550.7  g 

Weight  of  sample  split  #4  23.5  g 


weight 


Sieve  # 

retained 

Finer 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1.5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

264.04 

52.06% 

52.1 

19.0 

3/8  inch 

396.06 

28.08% 

28.1 

9.5 

#  4 

426.01 

22.65% 

22.6 

4*8 

#  10 

3.08 

19.68% 

19.7 

2.0 

#  20 

5.29 

17.55% 

17.5 

0 . 85 

#  40 

8.24 

14.71% 

14.7 

0.43 

#  60 

12.31 

10.78% 

10.8 

0 . 25 

#  100 

15.15 

8.05% 

8.0 

0.15 

#  200 

17.34 

5.94% 

5.9 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 

OWNER /CLIENT  jQQ  JOB  NUMBER  I  ~~  (729  ~  9(7#  j 

LOCATION/PROJECT  TEA17^  N  PY\C)P?L  TC  (2-Pl _  OATE. 

60-2 O  .  SAMPLE  (01  1  0  DEPTH  /  z2=L _  BY  L&P _ 


BORING 


fa  fa 


- 1  — 

o&tsm  u/r 

MOISTURE  ANALYSIS 

\Y\Cc 

I^Z! 

HEIGHT =  DIAMETER* 

PAN 

HSa 

NUMBER  OF  RINGS 

WT.  OF  PAN  &  WET  SOIL 

17553 

WT.  OF  RINGS  &  WET  SOIL 

WT.  OF  PAN  &  DRY  SOIL 

BUS! 

WT.  OF  MOISTURE 

ggn 

WT.  OF  WET  SOIL 

WT.  OF  PAN 

Ega 

FIELD  DENSITY 

WT.  OF  DRY  SOIL 

DRY  DENSITY 

MOISTURE  CONTENT  % 

1 

SAMPLE  CONTAINER. 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


DRY  SIEVE 


WASH  SIEVE 


[ACCUMULATIVE 
WEIGHT 
RETAINED 


ACCUMULATIVE  PERCENT 


PARTIAL 


RETAINED  FINER 


TOTAL 


FINER 


MO  I  STURE  CONTENT 


ATT  ERBEKO  LIMlii  lt:>i  uaia 

FIELD  CLASSIFICATION  _  . 

LASOF’ATOPY  CLASSIFICATION _ . 

FIELD  DENSITY  by - 


NUMBER  of  rings 


WT  OF  RINGS  +  WET  SOIL 


WT  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD  - 

PLASTIC  LIMIT  .rZtt.lJ.'m 


DET  ERM I  NAT  I  on 


CU  ENT/OWNIR 
LOCATION 

80RI  AMPLE  01 J  OE PTH  j  — 


DETERM INAT ION 


D  ISH 


WT  OF  OISH  t  WET  SOI  L 


WT  OF  DISH  ♦  ORY  SOI L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


F IE  LO  MOISTURE  CONTENT 


WT  OF  DISH  +  WET  SOIL 


WT  OF  DISH  +  DRY  SOI L 


WT  OF  ORY  SOIL 


MOISTURE  CONTENT 


LIQUID  LIMIT 


NUMBER 

OF 

B  LOWS 

WT 

OF 

OISH 

+  WET 

SOI  t 

WT 

OF 

DISH 

+  DRY 

SOI  L 

MOISTURE  CONTENT 


LIQUID  LIMIT 


FLOW  CURVE 


PLASTICITY  CHART 


IZfrl 


SUMMARY 


ORY  density 


10  IS  '0  25  30 

NUMBER  OF  BLOWS 


“cwVAt6  |  liquid  limit  |piastic  linit|  p  l*  noex'  Iioentificat  I  ON 


Dames  &  Moore 


XiOHI  A A  I  0  I  i S  *  Id 


Percent  Fit.  .  By 


GRADATION  CURVE 

Location  SB-20-012C,  at  2.0-3.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Boring  SB-20-012C 
Sample  at  2-3  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

126.6 

125.2 

43.9 

Moisture  Content  = 

1.7  % 

wet  soil 
dish 

dry  total 

555.2 

36.4 

510.0 

SIEVE  ANALYSIS 


Total  sample  dry  =  510.0  g 

Weight  of  sample  split  #4  30.9  g 


Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4 . 0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

85.45 

83.25% 

83.2 

19.0 

3 /8  inch 

297.87 

41.60% 

41.6 

9.5 

#  4 

398.85 

21.80% 

21.8 

4.8 

#  10 

13.54 

12.25% 

12.2 

2.0 

#  20 

15.72 

10.71% 

10.7 

0.85 

#  40 

19.6 

7.97% 

8.0 

0.43 

#  60 

22.44 

5.97% 

6.0 

0.25 

#  100 

24.56 

4.47% 

4.5 

0.15 

#  200 

27.67 

2.28% 

2.3 

0.075 

MECHANICAL  ANALYSIS 

SAM  HAD  BLK  SA  □  -#200  □ 


OWNER /CLIENT  X  X \t 
LOCATION/PROJECT  I 
BORING 


JOB  NUMBER 


SAMPLE  .  OYZO  DEPTH 


Vy\V-  BiMSffY 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL  I  7 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS)  _ 


1/22 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL  I  Y2JO. 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


PAN 

PAN 

SIEVE 

NUMBER 

WEIGHT 

NUMBER 

.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

-  DRY  SIEVE _  WASH  SIEVE 


WEIGHT  ACCUMULATIVE 

RETAINED  "521 
RETAINED 


ACCUMULATIVE  PERCENT 

PARTIAL 

TOTAL 

RETAINED 

FINER 

FINER 

ATT  £R  BE.RO  LIMlTB  1  L  J>  1  UA1A 

r  l£Lu  CLASSIFICATION _ 

labopatopy  classification  _ 

FIELD  DENSITY  BY - 


1 


NUMBER  of  rings 


WT  OF  RINGS  +  WET  SOIL 


FI ElO  DENS  IT Y 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD  * 

PLASTIC  LIMIT  er  .1 


DET  ERM I N  AT  I  on 


CL  I  ENT/OWNER . 
LOCATION  JB 


££ bMf££±L 
>-M esi 


lu^Dy 


boring^^^CIampieQl^C'Oepth 


DETERMINAT ION 


WT  OF  DISH  t  WET  SOI  L 


WT  OF  DISH  ♦  ORt  SOIL 


WT  OF  tfO  i  STORE 


FIELD  MOISTURE  CONTENT 


WT 

OF 

D  1  SH 

+  WET 

SOIL 

WT 

OF 

DISH 

♦  ORY 

SOI  L 

WT  OF  DRY  SOI  L 


MOISTURE  CONTENT 


LIQUID  LIMIT 


number 

OF 

B  LOWS 

WT 

OF 

DISH 

+  WET  SOI  L 

WT 

OF 

0  ISH 

+  DRY  SOI  L 

WT  OF  MOISTURE 


moisture  CONTENT 


FLOW  CURVE 


LIQUID  LIMIT 


MH  ft  OH 


Imi 


W//MA  ■ 


s  7  10  15  20  25  30  40  SO 

NUMBER  OF  8L0WS 

SUMMARY 

DRY  DENSITY  |  |  LIQUID  L.M.T  |pIAST.C  L.MIt'* 


IOENT I F l CAT  I  ON 


\m 


Dames  &  Moore 


GRADATION  CURVE 

Location  SB-20-016A,  at  0.0- 1.0  ft 


Grain  Size  In  Millimeters 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 

totals 

Boring  SB-20-016A 
Sample  at  0-1  feet 

Wt  soil  i 
Dry  soil 
Dish 

and  dish 
&  dish 

109.1 

105.6 

43.8 

Moisture  Content  = 

5.7 

% 

wet  soil 
dish 

dry  total 

401.9 

13.4 

367.7 

SIEVE 

ANALYSIS 

Total  sample  dry  =  367.7 

g 

Weight  of  sample  split 

#4 

82.9 

g 

Sieve  # 

weight 

retained 

Finer 

% 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch  0 

100.00% 

100.0 

37.5 

3/4  inch 

16.15 

95.61% 

95.6 

19.0 

3/8  inch 

54.75 

85.11% 

85.1 

9.5 

#  4 

63.96 

82.60% 

82.6 

4.8 

#  10 

5.46 

77.16% 

77.2 

2.0 

#  20 

15.48 

67.18% 

67.2 

0.85 

#  40 

27.03 

55.67% 

55.7 

0.43 

#  60 

39.63 

43.12% 

43.1 

0.25 

#  100 

51.81 

30.98% 

31.0 

0.15 

#  200 

60.81 

22.01% 

22.0 

0.075 

MECHANICAL  ANALYSIS 

SA  B"'' HAO  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  JJ 
LOCATION/PROJECT 
BORING 


JOB  NUMBER 


SAMPLE 


BBil 


\£\  pcNSffy 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


OlbAz  DEPTH 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


1/22- 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

DRY  SIEVE _  WASH  SIEVE 


ACCUMULATIVE 

WEIGHT 

ACCUMULATIVE  PERCENT 

PAN 

mi  ipumro 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3' 

3/4’ 

WBSSSSM 

3/8* 

#4 

WSS1M 

#10 

#20 

l‘o.-4g> 

#40 

Kri41 

#60 

muifSA 

- 

#100 

<51.01 

#200 

1 

wsm 

(5 

NOTE: 


ames  &  Moore 


A'litkbtKU  LIHMJ  L*AIA 

FIELD  CLASSIFICATION  _ 

LA60?AT0PY  CLASSIFICATION  _ 

FIELD  DENSITY  BY.  1 - 


♦  -./--A-. 


1 


DETERM 1NAT I ON 


N  UM0  ER  OF  RINGS 


WT  OF  fl  INGS  +  WET  SOI  L 


WT  OF  WET  SOI  L 


FIELD  OEMS  ITY 


DRY  DENS  ITY 


THIS  IS  AN  1/8-INCH  THREAD - 

PLASTIC  LIMIT  er  lA'F. 


WT 

OF 

01  SH 

+  WET 

SOI  L 

WT 

OF 

DISH 

+  ORY 

SOI  L 

WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  content 


LIQUID  LIMIT 


CU  ENT/OWNER  . 
LOCATION _ I] 


80RING^P-7f)SAMPLE  0}k2^T°  EPTH  0-1 


OETERMINAT ion 


0  ISH 


WT  OF  0 ISH  ♦  DRY  SOI  L 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  ORT  SOIL 


FIELO  MOISTURE  CONTENT 


DISH 

NUMBER 

OF 

B  LOWS 

WT 

OF 

DISH 

+  WET 

SOI  L 

WT 

OF 

0  ISH 

+  DRY 

SOI  L 

WT  OF  DRY  SOI L 


MOISTURE  content 


FLOW  CURVE 


AAQ 


W 


liquid  limit 

20  30  40  50  60 


PLASTICITY  CHART 


S  7 

SUMMARY 


iSffl 


iHRBfl 


10  15  -’0  25  30 

NUMBER  OF  BLOWS 


ORT  DENSITY  |  MConVenTE  |  UOUIO  LIMIT  jpuSTIC  LIMIT 


I  OENT I F I  CAT  I  ON 


w  i —  Dames  &  Moore 


.  Percent  Finer  By  Weight 


GRADATION  CURVE 

Location  SB-20-018C,  at  2.0-3.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


totals 


Wt  soil 

and  dish 

107.9 

Boring  SB-20-018C 
Sample  at  2-3  feet 

Dry  soil 
Dish 

&  dish 

107 

43.6 

wet  soil 

603.3 

dish 

112.7 

Moisture  Content  = 

1.4  % 

dry  total 

483.7 

SIEVE  ANALYSIS 


Total  sample  dry  =  483.7  g 

Weight  of  sample  split  #4  48.8  g 


weight  _ % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3.0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

175.41 

63.74% 

63.7 

19.0 

3/8  inch 

263.54 

45.52% 

45.5 

9 . 5 

#  4 

289.67 

40.12% 

40.1 

4.8 

#  10 

7.67 

33.81% 

33.8 

2.0 

#  20 

19.66 

23.96% 

24.0 

0.85 

#  40 

26.12 

18.64% 

18.6 

0.43 

#  60 

29.63 

15.76% 

15.8 

0.25 

#  100 

33.31 

12.73% 

12.7 

0.15 

#  200 

36.92 

9.77% 

9.8 

0.075 

MECHANICAL  ANALYSIS 

SA  0^ HAD  BLK  SA  □  -#200  □ 

OWNER  /CLIENT  LO  JOB  NUMBER  "  (723  ~  h(7#/ 

LOCATION/PROJECT  ~TEAP"  N  PV~\6Y*t-  JJZ  \ _  DATE  1  /?  I 

BORING  £E-20  _  SAMPLE  .  (Ql^^X  DEPTH  2-~0  / _  RY  UXF _ 

r _ -tiHaL  _ _ _ fe.  fe _ 


V\\2-  Dense*  u/r 

MOISTURE  ANALYSIS 

YY)Cf 

rsEss 

HEIGHT  =  DIAMETER^ 

PAN 

JDBEM 

NUMBER  OF  RINGS 

HHfl 

WT.  OF  PAN  &  WET  SOIL 

IEES1 

C55H 

WT.  OF  RINGS  &  WET  SOIL 

rass ata 

WT.  OF  PAN  &  DRY  SOIL 

nssa 

Itear#j 

IRS! 

WT.  OF  MOISTURE 

WT.  OF  WET  SOIL 

WT.  OF  PAN 

iae 

109.2. 

FIELD  DENSITY 

WT.  OF  DRY  SOIL 

- - 

DRY  DENSITY 

MOISTURE  CONTENT  % 

mS 

SAMPLE  CONTAINER _ TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE 


TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) _  DRY  SIEVE _  WASH  SIEVE 


>ames  &  Moore 


AlltKBtKO  L  I  Ml  IB  >  LO  I  u  mi*. 

r I £LD  CLASSIFICATION  _  . 


LA60PAT0PT  CLASS  I P I  CAT  I  ON 

FIELD  DENSITY  Bt - 


CL  I  ENT/OWNER  M-LL 
lOCATION  T-AC 


sCtL  -  - 
IO- 


i  i . 


BORING-^_*j»rj>  SAMPLE  J  \£C._  DEPTH  p) 


DETERM INAT I  ON 


NUMBER  OF  RINGS 


WT  OF  RINGS  +  WET  SOIL 


WT  OF  RINGS 


WT  OF  WET  SOIL 


FI ELO  DENS  ITT 


DRY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD* 

PLASTIC  LIMIT  BT 


DETERMINATION 


WT  OF  DISH 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


LIQUID  LIMIT 


DETERM INAT ION 


SUMMARY 


DRY  DENS  IT Y 


10  IS  20  2b  30 

NUMBER  of  blows 


VwVehV  I  LIQUID  LIMIT  |  PLASTIC  LIMIt|  PL*SNdEx  DENT  I  FI  CAT  I  ON 


Dames  &.  Moore 


Percent  Fir  Ivi  By  Weight 


GRADATION  CURVE 

Location  SB-20-019B,  at  1.0-2.0  ft 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 


Wt  soil  and  dish 
Dry  soil  &  dish 
Dish 


totals 


Boring  SB-20-019B 
Sample  at  1-2  feet 


Moisture  Content  = 


3.9  % 


wet  soil 
dish 

dry  total 


SIEVE  ANALYSIS 


Total  sample  dry  =  416.4  g 

Weight  of  sample  split  #4  81.5  g 


weight 


Sieve  # 

retained 

4.0  inch 

0 

3.0  inch 

0 

1 . 5  inch  0 

3/4  inch 

33.18 

3/8  inch 

67.19 

#  4 

93.03 

#  10 

5.8 

#  20 

14.15 

#  40 

24.41 

#  60 

35.99 

#  100 

50.01 

#  200 

59.3 

% 


Finer 

Finer 

100.00% 

100.0 

100.00% 

100.0 

100.00% 

100.0 

92.03% 

92.0 

83.86% 

83.9 

77.66% 

77.7 

72.13% 

72.1 

64.17% 

64.2 

54.40% 

54.4 

43.36% 

43.4 

30.01% 

30.0 

21.15% 

21.2 

125.7 

122.6 

43.5 

443.4 
10.7 

416.4 


mm 

100 

75.0 

37.5 

19.0 

9.5 

4.8 

2.0 

0.85 

0.43 

0.25 

0.15 

0.075 


MECHANICAL  ANALYSIS 

SA  B^HAO  BLK  SA  □  -#200  □ 


OWNER /CLIENT  JJ 
LOCATION/PROJECT 
BORING 


SAMPLE 


DEPTH 


JOB  NUMBER 


\£\V-  DEwsrer 


HEIGHT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


.  TOTAL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


□ 


PAN 

NUMBER 

PAN 

WEIGHT 

SIEVE 

NUMBER 

WEIGHT 

RETAINED 

LOTA  JMULATI VF 

ACCUMULATIVE  PERCENT 

WEIGHT 

PARTIAL 

TOTAL 

RETAINED 

RETAINED 

FINER 

FINER 

3’ 

1-1/2’ 

i 

■6- 

3/4* 

mmm 

3/8’ 

(?Trl  °! 

- 

#4 

#10 

WSI3SM 

#20 

MESflSM 

#40 

msBm 

#60 

#100 

‘td.o  i 

#200 

VsSESSi 

i 

NOl 


AlltftDtHU  L  I  HI  I  A  IUI  L*  A  I  A 

FIELD  CLASSIFICATION  _ 

LABORATORY  CLASSIFICATION _ ■_ 

FIELD  DENSITY  BY - 


OETERM INAT I  ON 


number  of  rings 


WT  OF  R  INGS  +  WET  SOI  L 


WT  OF  RINGS 


WT  OF  WET  SOI  L 


FIELD  DENSITY 


ORY  DENSITY 


THIS  IS  AN  1/8-INCH  THREAD 
PLASTIC  LIMIT  BY  ,).£$££ 


OET  ERM I  NAT  I  ON 


Cl  IFNT/QWMrpVIO^^Tt^^ 
LOCATION  ^6. A)>»  1  ^ 

BORING  AMPLE 


DETERMINATION 


D  ISM 


WT  OF  DISH  +  ORT  SOIL 


WT  OF  MOISTURE 


WT  OF  DISH 


WT  OF  DRY  SOIL 


FIELD  MOISTURE  CONTENT 


DEPTH 


Percent  Finw  By  Weight 


Montgomery  Watson 
TEAD-N  Phase  II  RFI 

totals 

Boring  SB-BK-007B 
Sample  at  1.5-3  feet 

Wt  soil 
Dry  soil 
Dish 

and  dish 
&  dish 

127 

124.8 

43.6 

Moisture  Content  = 

2.7  % 

wet  soil 
dish 

dry  total 

503.7 

13.9 

476.9 

SIEVE  ANALYSIS 


Total  sample  dry  =  476.9  g 

Weight  of  sample  split  #4  122.6  g 


weight  % 


Sieve  # 

retained 

Finer 

Finer 

mm 

4.0  inch 

0 

100.00% 

100.0 

100 

3 . 0  inch 

0 

100.00% 

100.0 

75.0 

1 . 5  inch 

0 

100.00% 

100.0 

37.5 

3/4  inch 

0 

100.00% 

100.0 

19.0 

3/8  inch 

8.28 

98.26% 

98.3 

9.5 

#  4 

12.08 

97.47% 

97.5 

4.8 

#  10 

0.74 

96.88% 

96.9 

2.0 

#  20 

2.42 

95.54% 

95.5 

0.85 

#  40 

28.37 

74.91% 

74.9 

0.43 

#  60 

61.44 

48.62% 

48.6 

0.25 

#  100 

96.56 

20.70% 

20.7 

0.15 

#  200 

106.99 

12.41% 

12.4 

0.075 

MECHANICAL  ANALYSIS 

SA  B^HAO  BLK  SA  □  -#200  □ 


OWNER  /CLIENT  Jj 
LOCATION/PROJECT 
BORING  C&Zl 


JOB  NUMBER 


P-  DEMSFFY 


HEIGRT=  DIAMETER= 


NUMBER  OF  RINGS 


WT.  OF  RINGS  &  WET  SOIL 


WT.  OF  RINGS 


WT.  OF  WET  SOIL 


FIELD  DENSITY 


DRY  DENSITY 


SAMPLE  CONTAINER _ _ 

TOTAL  WEIGHT  OF  BULK  SAMPLE  (LBS) . 


SAMPLE  DEPTH _ L 

±Phu _ 


MOISTURE  ANALYSIS 


PAN 


WT.  OF  PAN  &  WET  SOIL 


WT.  OF  PAN  &  DRY  SOIL 


WT.  OF  MOISTURE 


WT.  OF  PAN 


WT.  OF  DRY  SOIL 


MOISTURE  CONTENT  % 


TlJLlL  BY  _ 

tez. 


mo.  I  if) #4- 


.  TOT AL  WEIGHT  OF  OVEN  DRIED  SAMPLE _ 

_  DRY  SIEVE _  WASH  SIEVE 


to  PAN 
UJ  NUMBER 


PAN 

WEIGHT 


SIEVE 

NUMBS) 


onCy 


3* 


1-1/2’ 

i 


3/4’ 


3/8’ 


#4 


#10 


#20 


#40 


#60 


#100 


#200 


WEIGHT 

RETAINED 


ACCUMULATIVE 

WEIGHT 

RETAINED 


ACCUMULATIVE  PERCENT 

PARTIAL 

TOTAL 

RETAINED 

FINER 

FINER 

YA.C® 


.31 


NOTE: 


All  fc.Kbt.KU  LIMI  UAIA 

F\Zll)  CLASSIFICATION _ 

LABORATORY  CLASSIFICATION  _ 

FIELD  DENSITY  BY. - 


1 


NUMBER  OF  rings 


WT  OF  R  INGS  +  WET  SOI L 


WT  OF  WET  501  L 


FI  ELD  DENSITY 


DRY  DENSITY 


THIS  IS  AN  1 / B-  INCH  THREAD™ 
PLASTIC  LIMIT  B Y  .  J  .20/ffy 


DEY  ERM (NATION 


eu  ent/owner 

LOCATION _ ] 

BORING^ 


OETERMINAT ion 


WT  OF  OISH  +  WET  SOI  L 


WT  OF  DISH  ♦  ORY  SOIL 


WT  OF  MOISTURE 


WT  OF  OISH 


WT  OF  ORY  SOIL 


FIELD  MOISTURE  CONTENT 


zll  ej^\ 
mple  0Q*J6> 


WT  OF  DISH  +  WET  SOIL 


WT  OF  OISH  ♦  DRY  SOI  L 


WT  OF  DRY  SOIL 


MOISTURE  CONTENT 


LIQUID  LIMIT 


number 

OF 

B  LOWS 

WT 

OF 

DISH 

+  WET 

SOIL 

WT 

OF 

DISH 

♦  DRY 

SOI  L 

WT  OF  MOISTURE 


MOISTURE  CONTENT 


FLOW  CURVE 


LIQUID  LIMIT 


PLASTICITY  CHART 


MH  ft  OH 


I '///. 


CL- ML 


'//'/SAl 


ML  ft  OL 


5  7  10  IS  20  2  5  30  40  50 

NUMBER  of  blows 

SUMMARY 


DRY  DENSITY  VonSTTEUnV  LIQUID  LIMIT  jPLASTIC  LIMIT 


identification 


Dames  &  Moore 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


•bOrb\ 


OWNER  \Viorfr&omet2-V  [Uafenn 

TESTED  BY  [  /IF-  DATE 


( 1-2')  Jjgggj  (2-3) 


DETERMINATION  NO. 

&e-2 o 

(9110  .... 

40-04- 

oode 

40-2 D 
(9120 

FLASK  NO. 

0 

4- 

0 

WT.  FLASK  +WATER+  SOIL,  W. 

689-1/ 

401. 12- 

TEMPERATURE  IN  °C,  T. 

22.0 a 

22.0° 

72.0° 

WT.  FLASK +WATER.  Wz 

bAOPft 

b&L\z? 

b&0^r\ 

DISH  NO. 

\2b 

124- 

124- 

WT.  DISH  +  DRY  SOIL 

40.11 

40-  30 

41-02 

WT.  DISH 

1001' 

(0.02 

(0-00 

WT.  SOIL,  Ws 

29.33 

00.40 

20.14- 

SPECIFIC  GRAVITY  OF  WATER  ATT.  Gr 

OPj^Pjb 

OPfftb 

Q.'fflb 

SPECIFIC  GRAVITY  OF  SOIL,  G® 

2.002 

2-kZPt- 

2403- 

REMARKS 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


-b0&\ 


OWNER 


TESTED  BY 


DETERMINATION  NO. 


FLASK  NO. 


WT.  FLASK  +  WATER SOIL.  Wi 


TEMPERATURE  IN  °C,  T. 


WT.  FLASK  +  WATER.  Wz 


DISH  NO. 


WT.  DISH +DRY  SOIL 


WT.  DISH 


WT.  SOIL,  Ws 


b 


3Cfb20 


22-0° 


bgA-. *05 


m 


2 


3034$ 


22o° 


12 0 


552.21 


no  I 


SPECIFIC  GRAVITY  OF  SOIL.  Gs 

2b 

15k 

2  .M-\ 

e> 


3012) 


72.0° 


msESL 


\2& 


4- 


% 9 % 


-2222 


220b 


REMARKS 


Gr  Ws 
Ws+  Wz-Wt 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


~b0€>\ 


OWNER 


m 


m ik€ 


tnepy  iAJ^m 

TESTED  BY  {AF  DATE  I 


DETERMINATION  NO. 

mm 

FLASK  NO. 

°) 

10 

II 

n» 

WT.  FLASK  +WATER+  SOIL.  W« 

IMi 

^2.0? 

TEMPERATURE  IN  °C,  T. 

21. 0° 

21.  G>* 

2J.0" 

WT.  FLASK+WATER,  Wz 

bb\ .  12- 

DISH  NO. 

123 

120 

HS 

130 

WT.  DISH  +  DRY  SOIL 

4?.2<b 

WT.  DISH 

m 

YbPA- 

WT.  SOIL,  Ws 

Ea 

mpSm 

SPECIFIC  GRAVITY  OF  WATER  AT  1 

.o&m 

,  Gt 

SPECIFIC  GRAVITY  OF  SOIL,  G= 

Z.WPr 

2.&J0 

2.0^0 

'ZWo 

REMARKS 


Ge  =  GtWs 

Ws+  Wz-Wi 


msm 


DETER MINATION  NO. 


^0-4Z  \^2r2J3 


&Ar 


FLASK  NO. _ _ 

WT,  FLASK  +  WATER+  SOIL.  W  i_ 
TEMP ERATURE  IN  °C.  T- 


WT.  FLASK  +  WATER,  Wz _ 

DISH  NO. 


0 


.2- 


21.0" 


I22_ 


^0132- 


2X01  I  2101  I 

Vt?f)&o  b&3.00 

20  1  12.1  ~  jgz 

\bb-7-\  '32 

WT  .  DISH _ _ 1^  &90 

1  e&20  ?b2b  1  e>j.^T VW- 

SPECIFIC  GRAVITY  OF  WATER  AT  T,  Gr - Sj^L - - 

“  I  2  b0L  2,03b  2.b\0  2 k&r 

SPECIFIC  GRAVITY  OF  SOIL.  Gs  I  ±22r±±Ili - : - 1— - 1 - - - 


REMARKS 


Gr  Ws 
W*+  W2-W1 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


-  k?oe>\ 


OWNER 


YY\orfeome&/  \AJafeon 

TESTED  BY  UXF  DATE  t 


(Wb-fr')  VhZ'l  (0- 21) 

V  —  .  —I T— * 1 T— =5 ^-1 1 TT'  m »  7 


DETERMINATION  NO. 

WjHgBfc yj 
■nrfl 

£2^31 

FLASK  NO. 

b 

WT.  FLASK  +  WATER +  SOIL,  Wi 

E!B8^a 

EE3 

caaiess 

OB 

TEMPERATURE  IN  °C,  T. 

2.0.0° 

20.5" 

7DV 

205° 

WT.  FLASK 4- WATER,  Wz 

bV5.0<b 

IM 

DISH  NO. 

124- 

125 

12b 

IE9 

WT.  DISH +DRY  SOIL 

I^J 

Ifr.OO 

00?  b2- 

90.20 

WT.  DISH 

1B1 

10.9(7 

\%.Qh 

WT.  SOIL,  Ws 

E3Ei 

4blb 

4-1.49 

1 .0000 

SPECIFIC  GRAVITY  OF  WATER  AT  T.  Gr 

0^9 

09^? 

SPECIFIC  GRAVITY  OF  SOIL,  G= 

2.(391 

2.b5>& 

2.fc50 

2.fc04~ 

REMARKS 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


OWNER 


lonrnomet 


(  0-2!) 

wSmmwsffim 

DETERMINATION  NO. 

FLASK  NO. 

10 

2. 

0 

4 

WT.  FLASK  +  WATER  +  SOIL.  Wi 

be>u® 

noo.e?'?) 

401.20 

TEMPERATURE  IN  °C,  T. 

2D& 

po.S° 

7^.0° 

2Q97 

WT.  FLASK  +  WATER,  Wz 

<002.20 

kA0F)b 

(30235 

DISH  NO. 

120 

12  U 

124- 

124- 

WT.  DISH +DRY  SOIL 

Mzsssm 

AbPf*? 

KMgl 

49-40 

WT.  DISH 

10-01 

1 

■tag am 

10.01 

WT.  SOIL,  Ws 

07-10 

2^02- 

0/44 

0209 

z wm 

SPECIFIC  GRAVITY  OF  WATER  AT  T.  &r 

0.0m 

OPffl'b 

SPECIFIC  GRAVITY  OF  SOIL,  G= 

2 

2.093 

7.070 

24/2. 

REMARKS 


Gr  Ws 
Ws+  W2-W1 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


—bO&l 


OWNER 


fflnnferornazy  \k)ofa)n 

TESTED  BY  1  ft  F  DATE  \ 


DETERMINATION  NO. 

<S>l?-42 
021 B 

<9d-WL " 

023 

o®-w- 

QUA- 

FLASK  NO. 

2- 

4- 

WT.  FLASK +WATER+ SOIL,  Wi 

90099 

900.  lb 

904-.CO 

TEMPERATURE  IN  °C,  T. 

7C& 

205° 

200* 

20.5° 

WT.  FLASK+WATER.  Wz 

be%.2D 

MA-02. 

5024-2 

.  500.00 

DISH  NO. 

120 

121 

122 

120 

WT.  DISH +DRY  SOIL 

5299 

5091 

WT.  DISH 

10.91 

10.00 

1094- 

/0.99- 

WT.  SOIL,  Ws 

9912 

0051 

41  -94 

0092 

0999 9 

SPECIFIC  GRAVITY  OF  WATER  AT  T\  Gt  ' 

05W 

1.0000 

09^ 

SPECIFIC  GRAVITY  OF  SOIL,  G* 

2099 

2.W- 

2.b50 

2.000 

REMARKS 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


=tm 


OWNER 


IAMS Qtl 


DATE 


4- 


(3Qz32=!l  122M1  i^SLL 


DETERMINATION  NO. 

CH2-4-2- 
<9 1  k? 

N-  14? 
93 _ 

FLASK  NO. 

/ 

& 

WT.  FLASK  +  WATER 4- SOIL,  W. 

V  / 

4(75.19 

TEMPERATURE  IN  °C,  T. 

\  / 

19- 0* 

WT.  FLASK  4-WATER,  Wz 

\ 

bVA-kPl 

Wt.Th 

DISH  NO. 

X 

120 

\d0 

VQ- 

WT.  DISH  4-DRY  SOIL 

/\ 

&>&>) 

0414 

40.29 

WT.  DISH 

/  V 

10.90 

10.09 

/0-90 

WT.  SOIL,  Ws 

/  \ 

94 49 

99.20 

29.95 

SPECIFIC  GRAVITY  OF  WATER  AT  T\  G-r 

1-0073 

| .  0002. 

1.000% 

SPECIFIC  GRAVITY  OF  SOIL,  Gs 

* 

2.401 

2.fc4<? 

2.bW 

REMARKS 

%■  cojU\  r\&r  P Lun  •fesf'-  only 

6e£-  CrWJCs 


Gs  =  GrWs 


Ws+  W2-W1 


SPECIFIC  GRAVITY  TEST 


JOB  NO. 


-bO0\ 


OWNER  m^rrteomep-y'  ujfcpon 

TESTED  BY  I  OF  DATE  I 


(5 -4)  QtfjLBl  120-72!)  ( kO-taZ') 


DETERMINATION  NO. 

mm 

wm 

FLASK  NO. 

1 

z 

4- 

H 

WT.  FLASK  +  WATER -f  SOIL  ,  Wt 

102.09 

gasess 

K£U£Si 

401.09 

TEMPERATURE  IN  °C,  T. 

10.0° 

10.5' 

|<0.C?' 

10.5' 

WT.  FLASK  +  WATER ,  W* 

033-lb 

04-123 

2Z2B£fl 

DISH  NO. 

1 01 

124- 

IX 

I2£> 

WT.  DISH +DRY  SOIL 

40.43 

4003 

4?.02_ 

EBBS 

WT.  DISH 

W%Z3 

WT.  SOIL,  Ws 

Eekkft 1 

W&Kmm 

■SSSiSB 

feiliS 

J  -000^— 

SPECIFIC  GRAVITY  OF  WATER  AT  T.  Gr 

1 .0003 

1.07(4- 

i.a»? 

SPECIFIC  GRAVITY  OF  SOIL,  G= 

2.W? 

2.&JZ 

2.b22- 

2.41(7 

REMARKS 


SPECIFIC  GRAVITY  TEST 


JOB  NO 


(Ah-A^')  f\\*-iy) 


DETERMINATION  NO. 

mm 

mm 

FLASK  NO. 

& 

LS 

Hi 

tsm 

WT.  FLASK  +  WATER +  SOIL,  W. 

kP&.OO 

TEMPERATURE  IN  °C,  T. 

2Dh° 

2 Q.z?° 

2 0*7° 

WT.  FLASK  +  WATER,  Viz 

wi-ky- 

\c%dAtf 

DISH  NO. 

131 

124- 

YXO 

WT.  DISH  4-  DRY  SOIL 

40.  &0 

■05.01 

EsEsSn 

WT.  DISH 

I  q.ib 

WT.  SOIL,  Vis 

00.40 
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APPENDIX  K 


RISK  ASSESSMENT  EXPOSURE  MODELS 

K.l.0.1  Appendix  K  contains  the  equations  and  results  for  the  baseline  risk  assessment. 
The  appendix  is  divided  into  three  main  sections.  The  first  section  (Section  K-l)  is  a 
summary  of  the  general  exposure  equations,  and  the  SWMU-specific  reasonable 
maximum  exposure  (RME)  and  central  tendency  exposure  (CTE)  parameters  used  for 
each  SWMU.  The  second  section  (Section  K-2)  is  subdivided  by  SWMU  and  contains 
the  following  SWMU  specific  risk  calculations: 

•  Toxicity  Indices  calculations  used  for  the  selection  of  contaminants  of 
potential  concern  (COPCs). 

•  Calculations  for  the  estimates  of  the  RME  and  CTE  excess  lifetime  cancer  risk 
and  hazard  quotients. 

•  Calculations  from  the  State  of  California  Lead  Model  (DTSC,  1992)  for  adult 
receptors. 

•  Output  from  the  EPA  IEUBK  Lead  0.5  Model  (EPA,  1991)  for  child 
receptors. 

The  final  section  (Section  K-3)  is  the  results  of  the  ecological  evaluations  of 
contaminants  of  potential  ecological  concern  (COPECs)  and  a  summary  of  ecological 
toxicity  quotients  (ETQs)  for  all  SWMUs. 
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SECTION  K-l 


RME  AND  CTE  EXPOSURE  EQUATIONS  AND 
PARAMETERS  FOR  RISK  CALCULATIONS 


Reasonable  Maximum  Exposure  (RME)  Parameters  Used  in  Risk  Calculations 


1.  INTAKE  OF  CONTAMINATED  SOIL  BY  INGESTION 

Intake  (mg/kg-day)  =  CS  x  IR  x  CF  x  FI  x  EF  x  ED 

BWxAT 

where: 

CS  =  Chemical  Concentration  in  Soil  (mg/kg) 

IR  =  Ingestion  Rate  (mg-soil/day) 

CF  =  Units  Conversion  Factor  (kg/mg) 

FI  =  Fraction  Ingested  from  Contaminated  Source  (unitless) 

EF  =  Exposure  Frequency  (days/year) 

ED  =  Exposure  Duration  (years) 

BW  =  Body  Weight  (kg) 

AT  =  Averaging  Time  (period  over  which  exposure  is  averaged  -  days) 
CURRENT  EXPOSURES 


Intake  of  contaminated  soil  by  ingestion  for  Depot  personnel  at  SWMUs  1,  lb,  lc.  Id,  20, 
21,  37  and  42. 

CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (mg/kg) 

IR  =  SWMU  1  :  480  mg/day  based  on  activities  involving  substantial 

contact  with  soil  (USEPA,  1991) 

SWMUs  lb  and  lc:  10  mg/day,  professional  judgment  assuming 
one  hour  on  site  in  vehicle  (i.e.  order  of  magnitude  estimate  based 
on  50  mg/day  divided  by  8  hours  rounded  to  10  mg/day) 

SWMUs  Id,  20,  21,  37,  and  42:  50  mg/day  (USEPA,  1991) 

CF  =  1  O'6  kg/mg 

FI  =  1 

EF  =  SWMU  1:  170  days/year  based  on  250  days  per  year  adjusted  for 

8  months  of  operations  (March  through  October,  Snyder,  1994). 
SWMUs  lb  and  lc:  50  days/year  based  on  an  assumed  site  visit 
frequency  of  once  per  week  by  security  personnel;  there  are  no 
regular  activities  at  SWMUs  lb  and  lc  (Snyder,  1994) 

SWMU  Id:  125  days/year  based  on  six  months  per  year  of 
unfrozen,  snow-free  ground  with  temperatures  warm  enough  not  to 
wear  gloves  and  no  source  of  indoor  exposure  (one-half  of  default 
value  of  250  days/year,  USEPA,  1991) 

SWMUs  20,  21,  37,  and  42:  250  days/year  (USEPA,  1991) 

ED  =  25  years  (USEPA,  1991) 

SWMU  42:  3  years  based  on  assignment  duration  for  marines 
(Francis,  1994) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

The  workers  at  SWMU  1  excavate  pits  as  part  of  their  duties  and  have  similar  exposures 
to  soil  as  a  construction  worker.  The  default  ingestion  rate  for  soil  for  a  construction 
worker  is  480  milligrams  per  day  (USEPA,  1991).  This  value  is  derived  in  part  from  an 

unvalidated  soil  adherence  rate  of  3.5  mg/cm2.  More  recent  studies  have  shown 
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1.0  mg/cm2  is  a  more  appropriate  adherence  rate  (USEPA,  1992),  and  therefore  the  soil 
ingestion  rate  is  likely  overestimated  by  a  factor  of  3.5. 

FT  ITT  IRE  EXPOSURES 


Intake  of  contaminated  soil  by  ingestion  for  Depot  personnel  in  the  future  at  SWMUs  34 

and  48. 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

“ 

50  mg/day  (USEPA,  1991) 

CF 

10-6  kg/mg 

FI 

rr 

1 

EF 

= 

250  days/year  (USEPA,  1991) 

ED 

= 

25  years  (USEPA,  1991) 

BW 

70  kg  (USEPA,  1991) 

AT 

— 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  contaminated  soil  by  ingestion  for  construction  workers  assuming  one  year 
project  at  SWMUs  1,  lb,  lc.  Id,  20,  21,  34,  37,  42, 45,  and  48 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

= 

480  mg/day  (USEPA,  1991) 

CF 

= 

10'6  kg/mg 

FI 

= 

1 

EF 

125  days/year,  based  on  best  professional  judgment  assuming  that 
the  intrusive  construction  activities  (as  compared  to  non-intrusive 
activities  such  as  framing,  wiring,  painting,  etc.)  last  for  six  months 

ED 

= 

1  year 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

— 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  contaminated  soil  by  ingestion  for  future  adult  residents  at  SWMUs  1,  lb,  lc, 
Id,  20,21,34,37,42,  45,  and  48 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

— 

100  mg/day  (USEPA,  1991) 

CF 

= 

10'6  kg/mg 

FI 

1 

EF 

= 

350  days/year  (USEPA),  1991) 

ED 

= 

24  years  (USEPA,  1991) 

BW 

— 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  70  years  (carcinogenic  effects) 
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Intake  of  contaminated  soil  by  ingestion  for  future  child  residents  at  SWMUs  1,  lb,  lc. 
Id,  20,  21,  34,  37, 42, 45,  and  48 


CS 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

200  mg/day  (USEPA,  1991) 

CF 

10-6  kg/mg 

FI 

1 

EF 

350  days/year  (USEPA,  1991) 

ED  = 

6  years  (USEPA,  1991) 

BW  = 

15  kg  (USEPA,  1991) 

AT  = 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

2.  INTAKE  FROM  DERMAL  CONTACT  WITH  CONTAMINATED  SOIL 

Intake  (mg/kg-day)  =  CS  x  CF  x  SA  x  AF  x  ABS  x  EF  x  ED 

BWxAT 


CS 

= 

Chemical  Concentration  in  Soil  (mg/kg) 

CF 

= 

Conversion  Factor  (kg/mg) 

SA 

= 

Skin  Surface  Area  Available  for  Contact  (cm2) 

AF 

= 

Soil  to  Skin  Adherence  Factor  (mg/cm2) 

ABS 

= 

Absorption  Factor  (unitless) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

= 

Exposure  Duration  (years) 

BW 

= 

Body  Weight  (kg) 

AT 

= 

Averaging  Time  (days) 

CURRENT  EXPOSURE 


Intake  of  Depot  personnel  from  dermal  contact  at  SWMUs  1,  lb,  lc,  Id,  20,  21,  37,  and 
42 


CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (mg/kg) 

CF  =  1  O'6  kg/mg 

SA  =  4,300  cm2,  assumes  short  sleeves,  long  pants,  and  shoes  (USEPA, 

1992) 

AF  =  1.0  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

ABS  =  Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 

1992) 

EF  =  SWMU  1:  170  days/year  based  on  250  days  per  year  adjusted  for 

8  months  of  operations  (March  through  October,  Snyder,  1994). 
SWMUs  lb  and  lc:  50  days/year  based  on  an  assumed  site  visit 
frequency  of  once  per  week  by  security  personnel;  there  are  no 
regular  activities  at  SWMUs  lb  and  lc  (Snyder,  1994). 

SWMUs  Id,  20,  21,  37,  and  42:  125  days/year  based  on  six 

months  per  year  of  unfrozen,  snow-free  ground  when  people  wear 
the  clothing  described  above  (one-half  of  default  value  of  250 
days/year,  USEPA,  1991) 
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ED  =  25  years  (USEPA,  1991) 

SWMU  42:  3  years  based  on  assignment  duration  for  marines 
(Francis,  1994) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

FT  ITT  IRE  EXPOSURE 


Intake  of  Depot  personnel  in  the  future  for  dermal  contact  at  SWMUs  34  and  48 


cs 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10'6  kg/mg 

SA 

4,300  cm2,  assumes  short  sleeves,  long  pants,  and  shoes  (USEPA, 
1992) 

AF 

= 

1.0  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

ABS 

= 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 
1992) 

EF 

— 

125  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  when  people  wear  the  clothing  described  above  (one-half 
of  default  value  of  250  days/year,  USEPA,  1991) 

ED 

n 

25  years  (USEPA,  1991) 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  future  construction  workers  from  dermal  contact  at  SWMUs  1,  lb,  lc.  Id,  20, 

21,34,  37,42,  45,  and  48 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10’6  kg/mg 

SA 

= 

4,300  cm2,  assumes  short  sleeves,  long  pants,  and  shoes  (USEPA, 
1992) 

AF 

= 

1.0  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

ABS 

zz 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 
1992) 

EF 

— 

125/days/year,  best  professional  judgment  assuming  that  the 
workers  wear  the  clothing  specified  above  only  six  months  of  the 
year  due  to  cold  weather 

ED 

= 

1  year 

BW 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  future  adult  residents  from  dermal  contact  at  SWMUs  1,  lb,  lc.  Id,  20,  21,  34, 
37,  42,  45,  and  48 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10'6  kg/mg 
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SA 

AF 

ABS 

EF 


ED 

BW 

AT 


5,800  cm2,  assumes  short  sleeve  shirt,  short  pants,  and  shoes 
(USEPA,  1992) 

1.0  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 
1992) 

1 80  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  where  people  wear  the  clothing  specified  above  (one  half 
of  default  350  days/year,  USEPA,  1991) 

24  years  (USEPA,  1991) 

70  kg  (USEPA,  1991) 

365  days/year  x  70  years  (carcinogenic  effects) 


Intake  of  future  child  residents  from  dermal  contact  at  SWMUs  1,  lb,  lc.  Id,  20,  21,  34, 
37, 42, 45,  and  48 


CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (mg/kg) 

CF  =  10_6kg/mg 

SA  =  2,600  cm2  (short  sleeve  shirt,  short  pants,  and  shoes,  USEPA, 

1992) 

AF  =  1.0  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

ABS  =  Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 

1992) 

EF  =  180  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 

ground  where  children  wear  the  clothing  specified  above  (one  half 
of  default  350  days/year,  USEPA,  1991) 

ED  =  6  years  (USEPA,  1991) 

BW  =  15  kg  (USEPA,  1991) 

AT  =  365  days/year  x  70  years  (carcinogenic  effects) 

365  days/year  x  ED  (noncarcinogenic  effects) 

INTAKE  FROM  INHALATION  OF  CONTAMINATED  PARTICULATES 


where: 

CA 

CS 

CF 

IR 

ET 

EF 

ED 

BW 

AT 


Intake  (mg/kg-day)  -  CA  x  CS  x  CF  x  IR  x  ET  x  EF  x  ED 

BW  x  AT 

Concentration  of  Dust  in  Air  (mg/m3) 

Chemical  Concentration  in  Soil  (mg/kg) 

Unit  Conversion  factor  (kg/mg) 

Inhalation  rate(m3/hour  or  m3/day) 

Exposure  time  (hours/day  or  days/day) 

Exposure  Frequency  (days/year) 

Exposure  Duration  (years) 

Body  Weight  (kg) 

Averaging  Time  (period  over  which  exposure  is  averaged  -  days) 


CURRENT  EXPOSURE 


Inhalation  of  contaminated  particulates  by  Depot  personnel  at  SWMUs  1,  lb,  lc.  Id,  20, 
21,  37,  42,  and  45 
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CA 


SWMUs  1  and  Id:  1  mg/m3  based  on  dust  monitoring  during 
excavation  activities  at  SWMU  1 

SWMUs  lb,  lc,  20,  21,  37,  and  42:  0.05  mg/m3  based  on  USEPA 
ambient  air  quality  standard  for  respirable  dust 
CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF  =  10'6  kg/mg 

IR  =  2.5  m3/hour  (USEPA,  1989) 

ET  =  SWMU  1:  3  hours/day  based  on  time  spent  in  dust  generating 

activities  at  SWMU  1  (Snyder,  1994) 

SWMUs  lb  and  lc:  1  hour/day  based  on  best  professional 
judgment  for  length  of  time  on-site  for  security  patrol 
SWMUs  Id,  20,  21,  37,  and  42:  8  hours/day  (USEPA,  1989) 

EF  =  SWMU  1:  170  days/year  based  on  250  days  per  year  adjusted  for 

8  months  of  operations  (March  through  October,  Snyder,  1994). 
SWMUs  lb  and  lc:  50  days/year  based  on  an  assumed  site  visit 
frequency  of  once  per  week  by  security  personnel;  there  are  no 
regular  activities  at  SWMUs  lb  and  lc  (Snyder,  1994) 

SWMUs  Id,  20,  21,  37,  and  42:  125  days/year  based  on  six 

months  per  year  of  unfrozen,  snow-free  ground  (one-half  of  default 
value  of  250  days/year,  USEPA,  1991) 

ED  =  25  years  (USEPA,  1991) 

SWMU  42:  3  years  based  on  assignment  duration  for  Marines 
(Francis,  1994) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  from  inhalation  of  contaminated  particulates  from  fugitive  dust  from  SWMUs  1 
and  42  for  adult  residents  of  Grantsville,  Stockton,  and  depot  housing. 


CA  = 

Modeled  concentration  (Cowherd  et  al.,  1984)  and  dispersion  (see 
Air  Modeling  presented  in  Item  9) 

CS 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

10'6  mg/kg 

IR 

20  m3/day  (USEPA,  1991) 

ET 

1  day/day 

EF 

350  days/year  (USEPA,  1991) 

ED 

Grantsville  and  Stockton:  24  years  (USEPA,  1991) 

Depot  housing:  5  years  (based  on  discussions  with  Shelly  Calley 
of  the  TEAD  housing  office) 

BW  = 

70  kg  (USEPA,  1991) 

AT  = 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  from  inhalation  of  contaminated  particulates  from  fugitive  dust  from  SWMUs  1 
and  42  for  child  residents  of  Grantsville,  Stockton,  and  depot  housing. 

CA  =  Modeled  concentration  (Cowherd  et  al.,  1984)  and  dispersion  (see 

Air  Modeling  presented  in  Item  9) 

CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (mg/kg) 

CF  =  Kb6  kg/mg 
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IR 

18  m3/day  based  on  ventilation  rates  and  activity  patterns  for 
young  children  (USEPA,  1989) 

ET 

1  day/day 

EF 

350  days/year  (USEPA,  1991) 

ED  = 

Grantsville  and  Stockton:  6  years  (USEPA,  1991) 

Depot  housing:  5  years  (based  on  discussions  with  Shelly  Calley 
of  the  TEAD  housing  office) 

BW  = 

15  kg  (USEPA,  1991) 

AT  = 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

FUTURE  EXPOSURE 


Inhalation  of  contaminated  particulates  by  future  adult  residents  at  SWMUs  1,  lb,  lc,  Id, 
20,  21,  34,  37,  42, 45,  and  48 

CA  =  0.05  mg/m3,  USEPA  ambient  air  quality  standard  for  respirable 

dust 

CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (mg/kg) 

IR  =  20m3/day  (USEPA,  1991) 

EF  =  180  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 

ground  (one-half  of  default  value  of  250  days/year,  USEPA,  1991) 

ED  =  24  years  (USEPA,  1991) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  70  years  (carcinogenic  effects) 

Inhalation  of  contaminated  particulates  by  future  child  residents  at  SWMUs  1,  lb,  lc.  Id, 
20,21,34,  37,  42,  45,  and  48 


CA 

= 

0.05  mg/m3,  USEPA  ambient  air  quality  standard  for  respirable 
dust 

CS 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10'6  kg/mg 

IR 

= 

18  m3/day  based  on  ventilation  rates  and  activity  patterns  for 
young  children  (USEPA,  1989) 

EF 

= 

180  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  (one-half  of  default  value  of  250  days/year,  USEPA,  1991) 

ED 

= 

6  years  (USEPA.  1991) 

BW 

=r 

15  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Inhalation  of  contaminated  particulates  by  future  Depot  personnel  at  SWMUs  34  and  48 


CA 

CS 

CF 

IR 

ET 


0.05  mg/m3,  USEPA  ambient  air  quality  standard  for  respirable 
dust 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

10'6  kg/mg 

2.5  m3/hour  (USEPA,  1991) 

8  hours/day  (USEPA,  1989) 
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EF  =  125  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 

ground  (one-half  of  default  value  of  250  days/year,  USEPA,  1991) 
ED  =  25  years  (USEPA;  1991) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Inhalation  of  contaminated  particulates  by  construction  workers  at  SWMUs  1,  lb,  lc,  Id, 
20,  21,34,  37,42,45,  and  48 


CA 

— 

1  mg/m3  based  on  dust  monitoring  during  excavation  activities  at 
SWMU  1 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10‘6  kg/mg 

IR 

Z= 

2.5  m3/hour  (USEPA,  1991) 

ET 

- 

8  hours/day  (USEPA,  1989) 

EF 

= 

125  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  (one-half  of  default  value  of  250  days/year,  USEPA,  1991) 

ED 

= 

1  year 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

4.  INTAKE  BY  INGESTION  OF  SURFACE  WATER  AT  SWMU  45 

Intake  tmg/kg-davl  =  IR  x  CW  x  EF  x  ED  x  CF 

BW  x  AT 

where: 

IA 

= 

Ingestion  Amount  (liters/day) 

CW 

=r 

Measured  Concentration  in  Water  (pg/liter) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

= 

Exposure  Duration  (years) 

CF 

= 

Units  Conversion  Factor  (mg/pg) 

BW 

= 

Body  Weight  (kg) 

AT 

— 

Averaging  Time  (days) 

CURRENT  EXPOSURE 

Incidental  ingestion  of  contaminated  surface  water  by  Depot  personnel 

IA 

= 

0.05  liters/day,  best  professional  judgment  of  volume  of  an 
accidental  swallow  of  water 

CW 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (ptg/liter) 

EF 

6  days/year,  best  professional  judgment  of  one  visit  per  month 
during  the  warmer  six  months  of  the  year 

ED 

= 

25  years  (USEPA,  1991) 

CF 

= 

10-3  mg/pg 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 
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5. 


INTAKE  BY  DERMAL  EXPOSURE  TO  SURFACE  WATER  AT 
SWMU45 


Intake  (mg/kg-day)  =  CW  x  SA  x  ET  x  EF  x  ED  x  PC 

BW  x  AT 

where: 


CW 

- 

Measured  Concentration  (mg/1) 

SA 

= 

Exposed  Body  Surface  (cm2) 

ET 

= 

Exposure  Time  (hours) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

= 

Exposure  Duration  (years) 

PC 

= 

Permeability  Constant  (cm/hr) 

BW 

= 

Body  Weight  (kg) 

AT 

Averaging  Time  (days) 

CURRENT  EXPOSURE 

Intake  by  dermal  exposure  to  surface  water  for  Depot  personnel 

CW 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  ((ig/liter) 

SA 

= 

4,560  cm2,  lower  legs  and  feet  (USEPA,  1992) 

ET 

= 

1  hour,  best  professional  judgment 

EF 

= 

6  days/year,  best  professional  judgment  of  one  visit  per  month 
during  the  warmer  six  months  of  the  year 

ED 

= 

25  years  (USEPA,  1991) 

PC 

= 

Chemical  specific  (USEPA,  1992) 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

6.  INTAKE  OF  CONTAMINATED  SEDIMENT  BY  INGESTION  AT 

SWMU  45 

Intake  (mg/kg-dav)  =  CS  x  IR  x  CF  x  FI  x  EF  x  ED 

BW  x  AT 

where: 

CS 

= 

Chemical  Concentration  in  Sediment  (mg/kg) 

IR 

= 

Ingestion  Rate  (mg-sediment/day) 

CF 

= 

Units  Conversion  Factor  (kg/mg) 

FI 

= 

Fraction  Ingested  from  Contaminated  Source  (unitless) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

= 

Exposure  Duration  (years) 

BW 

= 

Body  Weight  (kg) 

AT 

= 

Averaging  Time  (period  over  which  exposure  is  averaged  -  days) 
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CURRENT  EXPOSURES 


Intake  of  contaminated  sediment  by  ingestion  for  Depot  personnel  at  SWMU  45. 


cs 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

= 

50  mg/day,  best  professional  judgment  assuming  entire  soil 
ingestion  for  work-day  is  from  visit  to  this  SWMU 

CF 

= 

10"6  kg/mg 

FI 

= 

1 

EF 

6  days/year,  best  professional  judgment  of  one  visit  per  month 
during  the  warmer  six  months  of  the  year 

ED 

= 

25  years  (USEPA,  1991) 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

— 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

INTAKE  FROM  DERMAL  CONTACT  WITH  CONTAMINATED 

SEDIMENT  AT  SWMU  45 

Intake  tmg/kg-dav)  =  CS  x  CF  x  SA  x  AF  x  ABS  x  EF  x  ED 

BW  x  AT 

CS 

— 

Chemical  Concentration  in  Sediment  (mg/kg) 

CF 

= 

Units  Conversion  Factor  (kg/mg) 

SA 

= 

Skin  Surface  Area  Available  for  Contact  (cm2) 

AF 

rr 

Soil  to  Skin  Adherence  factor  (mg/cm2) 

ABS 

= 

Absorption  Factor  (unitless) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

= 

Exposure  Duration  (years) 

BW 

= 

Body  Weight  (kg) 

AT 

= 

Averaging  Time  (days) 

CURRENT  EXPOSURE 


Intake  of  Depot  personnel  from  dermal  contact  to  sediment  at  SWMU  45. 


CS 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10'6  kg/mg 

SA 

- 

4,560  cm2,  lower  legs  and  feet  (USEPA,  1992) 

AF 

= 

1.5  mg/cm2  assuming  upper  end  of  range  for  soil  adherence  for 
sediment  (USEPA,  1992) 

ABS 

= 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics 

EF 

= 

6  days/year,  best  professional  judgment  of  one  visit  per  month 
during  the  warmer  six  months  of  the  year 

ED 

= 

25  years  (USEPA,  1991) 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

— 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 
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8. 


INTAKE  FROM  INGESTION  OF  GROUNDWATER  BY  FUTURE 
RESIDENTS  AT  SWMU  45 


where: 


Intake  (mg/kg-day)  =  IR  x  CW  xEFxEDxCF 

BW  x  AT 


Ingestion  Amount  (liters) 

Contaminant  Concentration  in  Water  (pg/1) 
Exposure  Frequency  (days/year) 

Exposure  Duration  (years) 

Units  Conversion  Factor  (mg/pg) 

Body  Weight  (kg) 

Averaging  Time 


Ingestion  of  groundwater  by  future  adult  residents 


IR  =  2 1/day  (USEPA,  1991) 

CW  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (pg/liter) 

EF  =  350  days/year  (USEPA,  1991) 

CF  =  10'3  mg/pg 

ED  =  24  years  (USEPA,  1991) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  70  years  (carcinogenic  effects) 

Ingestion  of  groundwater  by  future  child  residents 

IR  =  0.8 1/day  (USEPA,  1989) 

CW  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (pg/liter) 

EF  =  350  days/year  (USEPA,  1991) 

ED  =  6  years  (USEPA,  1991) 

BW  =  15  kg  (USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effedts) 

9.  AIR  MODELING  FOR  FUGITIVE  DUST  IN  GRANTSVILLE, 

STOCKTON,  AND  DEPOT  HOUSING  FROM  SWMUS  1  AND  42 

Emission  Rate  modeling  from  SWMUs  1  and  42. 

Limited  erosion  potential  model  for  SWMU  1  (Cowherd  et  al.,  1984) 


E  = 
Ho 


0.83  x  f  x  P(u+ )  x  (l  —v) 

JpeTso)1 


where: 


=  PMI0  emission  rate  (mg/m2-hr) 

=  frequency  of  disturbance  per  month 

=  probable  fastest  mile  of  wind  for  the  period  between  disturbances  (m/sec) 
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P(u+)  = 


-  fraction  of  contaminated  surface  covered  by  vegetation 

=  quantity  of  erodible  particles  present  on  the  surface  prior  to  the  onset  of  wind 
erosion  (g/m2)  and  is  calculated  as: 

P(m+)  =  6.7 (w+-  ut) 

=  Thomwaites  Precipitation  Evaporation  Index  (39  for  Salt  Lake  City) 


SWMU  1:  (16  times/month)  x  (8  months/year)  /  12  months/year  -  11 

times/month,  best  professional  judgment  that  conservatively  assumes  the 
entire  ground  surface  of  SWMU  1  is  disturbed  every  day  of  operations  (4 
days/week,  8  months/year,  Snyder,  1994);  SWMU  42:  4  times/month 
(professional  judgment,  assumes  one  disturbance  per  week) 


i+  =  22.6  m/sec,  value  for  Salt  Lake  City,  UT  from  Table  4-1  (Cowherd  et  al., 
1984) 

,4  =  SWMU  1:  3.25  m/sec,  SWMU  42:  2.5  m/sec:  based  on  Figure  4-1  of 

Cowherd  et  al.  (1984)  which  is  a  graph  that  estimates  the  threshold  wind 
speed  from  the  threshold  friction  velocity  and  roughness  height  The 
roughness  height  at  SWMU  1  was  assumed  to  be  4.2  centimeters,  which  is  the 
estimated  height  from  Figure  3-6  for  a  wheat  field  (Cowherd  et  al  1984k 
Based  on  this  roughness  height,  Figure  4-1  estimates  the  ratio  of  the  threshold 
wind  speed  to  the  threshold  friction  velocity  is  13.  The  threshold  friction 
velocity  was  assumed  to  be  0.25  m/sec,  and  is  the  most  conservative  value 
from  Figure  3-4  in  Cowherd  et  al.  (1984)  and  assumes  the  mode  of  the  soil 
grain  size  is  100  urn.  Therefore,  the  threshold  wind  speed  at  SWMU  1  is  13  x 
0.25  m/sec,  or  3.25  m/sec.  At  SWMU  42,  the  roughness  height  was  e stimated 
to  equal  20  centimeters,  based  on  the  low  end  for  institutional  buildings.  For 
this  roughness  height,  the  ration  of  the  threshold  wind  speed  to  the  friction 
velocity  is  10.  Therefore,  the  threshold  wind  speed  at  SWMU  42  is  2.5  m/sec. 

v  =  Assumed  to  be  30  percent  (0.30)  at  SWMU  1  and  40  percent  (0.40)  at 
SWMU  42  based  on  site  observations. 

P(h+)  =  SWMU  1 :  1 30  g/m2,  SWMU  42:  1 35  g/m2;  based  on  values  for  u+  and  ut 


Dispersion  Modeling  for  SWMUs  1  and  42 

The  Industrial  Source  Complex  Long  Term  (ISCST)  model  was  run  to  calculate  dust 
concentrations  in  Grantsville,  Stockton,  and  depot  housing  from  emissions  at  SWMUs  1 
and  42.  Inputs  to  the  model  include  the  emission  rate  that  was  estimated  using  the  model 
from  Cowherd,  et.  al.  (1984)  as  indicated  in  Item  9.  The  estimated  rate  at  SWMU  1  was 
1370  mg/m2/hr  (3.8  x  10'4  gm/s/m2);  at  SWMU  42  this  rate  was  440  mg/m2/hr  (1.2  x 
10-4  gm/s/m2).  The  emission  rate  for  SWMU  1  was  based  on  the  total  area  by  idealizing 
the  SWMU  as  a  square  approximately  122.5  meters  on  a  side;  which  corresponds  to  a 
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total  area  of  15,000  m2.  The  emission  rate  for  SWMU  42  was  based  on  the  unpaved  area 
with  concentrations  typical  of  the  exposure  point  concentrations;  this  area  was  8,300  m2. 


Grantsville  lies  to  the  north  of  SWMU  1  approximately  5.9  miles  (9  500  meters') 

east  southeast  of  SWMU  1  approximately  6.6  miles  (10,600  meters).  Depot 
using  is  approximately  6.4  miles  (10,400  meters)  east  of  SWMU  1.  SWMU  42  is 
approximately  8.5  miles  (13,700  meters)  southeast  of  Grantsville;  4.5  miles  (7240 
meters)  north  of  Stockton;  and  340  meters  north  of  depot  housing.  The  windrose  was 

from^of  number,of  hours  durinS  the  year  that  the  wind  was  blowing 

from  any  of  the  sixteen  directions  shown  on  the  wind  rose.  Wind  speed  and  direction 

xT  f  fre  tab®n  the  wind  rose  compiled  from  meteorological  monitoring  at  TEAD- 
N  for  August  9,  1972  through  November  2,  1973.  Class  D  (neutral)  dS^condkions 

rin  fh  1Vdy  aSSVmed  i°  be  present  at  a11  times-  The  average  temperature  of  52°F 

nd  the  average  mixing  layer  height  of  1954  meters  are  based  on  data  from  the  Salt  Lake 

Internatl0Jal  Airport.  Default  wind  profile  exponents  and  vertical  potential 
temperature  gradients  were  employed,  as  well  as  rural  dispersion  coefficients.  ? 


10.  LEAD  UPTAKE  MODELING 


The  blood  lead  concentration  of  adults  was  estimated  using  the  State  of  California 
f^C“tsT0X1C  SubStHnCeS  Contro1  model  (DTSC’  1992)-  The  model  requires  the 


The  lead  concentration  in  air  was  input  as  0.1  pg/m3  based  on  ambient 
concentrations  in  the  Salt  Lake  Valley. 

The  default  value  for  lead  uptake  from  food  was  used  (i.e.  uptake  and 
consumption  of  homegrown  produce  was  not  considered). 

The  concentration  of  lead  in  soil  was  the  lesser  of  the  95  percent  upper 
confidence  limit  of  the  mean  or  the  maximum  detected  value. 

The  assumed  soil  ingestion  rate  was  0.05  g/day  for  construction  workers 
and  depot  workers  at  SWMU  1,  and  0.025  g/day  for  all  other  depot 
workers  and  potential  future  residents.  These  are  both  default  parameters. 

All  remaining  parameters  were  the  default  values  for  the  model.  The  95th  percentile  of 
the  blood  lead  concentrations  is  the  standard  point  of  comparison  (USEPA  1994b) 

Complete  model  outputs  including  the  50th,  90th,  95th,  98th,  and  99th  percentiles  are 
presented  in  Appendix  K-2  of  the  Phase  II  RFI.  percentiles  are 

The  blood  lead  concentration  in  children  through  age  six  was  estimated  with  the  USEPA 
Biokmetic  Model  version  0.99D  (USEPA,  1994a).  All  default  parameters  were  used 
including  the  arithmetic  mean  lead  concentration  for  the  concentration  in  soil  The 
?994hf  dT|l5th  PeJcentlle  blood  lead  concentration  is  reported  in  the  text  (USEPA 

1994b).  The  complete  model  output  is  presented  in  Appendix  K-2. 

11.  INTAKE  OF  CONTAMINATED  PRODUCE 

Intake  (mg/kg-day)  =  x  IRp)  +  (C-  x  IR.)1  x  FI  x  CF  x  EF  x  ED 

BW  x  AT 
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where: 

Cp 

Ct 

IRp 

IRt 

CF 

FI 

EF 

ED 

BW 

AT 


Chemical  Concentration  in  Leafy  Vegetable  (mg/kg) 

Chemical  Concentration  in  Fruit/Tuber  (mg/kg) 

Leafy  Vegetable  Ingestion  Rate  (g-homegrown  produce/day) 
Fruit/Tuber  Ingestion  Rate  (g-homegrown  produce/day) 

Units  Conversion  Factor  (kg/g) 

Fraction  ingested  from  source  (unitless) 

Exposure  Frequency  (days/year) 

Exposure  Duration  (years) 

Averaging5 Time  (period  over  which  exposure  is  averaged  -  days) 


FTTTTTRF,  EXPOSURE 

Adult  intake  of  contaminated  leafy  vegetables  and  fruits/tubers  grown  at  SWMUs  1,  lb 
lc,  Id,  20,  21,  34,  37, 42, 45,  and  48 


Cp 

Ct 

IRp 

IRt 

CF 

FI 

EF 

ED 

BW 

AT 


Modeled  Value 
Modeled  Value 
197  g/day  (NFCS,  1993) 

59  g/day  (NFCS,  1993) 

10  - kg/g 

0.6  (McKone,  1994) 

350  days/year  (USEPA,  1991) 

24  years  (USEPA,  1991) 

70  kg  (USEPA,  1991)  .  „  _ 

365  days/year  x  70  years  (carcinogenic  enects) 


Child  intake  of  contaminated  leafy  vegetables  and  fruits/tubers  grown  at  SWMUs  1,  lb, 
lc.  Id,  20,21,34,  37,  42,  45,  and  48 


Cp 

Ct 

IRp 

IRt 

CF 

FI 

EF 

ED 

BW 

AT 


Modeled  Value 
Modeled  Value 
141  g/day  (NFCS,  1993) 

42  g/day  (NFCS,  1993) 

10  ‘  kg/g 

0.6  (McKone,  1994) 

350  days/year  (USEPA,  1991) 

6  years  (USEPA,  1991) 

15  kg  (USEPA,  1991)  .  „ 

365  days/year  x  70  years  (carcinogenic  effects) 
365  days/year  x  ED  (noncarcinogenic  effects) 


concentration  of  chemicals  in  leafy  vegetables  from  root  uptake  is. 


Cp  =  CS  x  Kp(ieafy) 
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where: 


Cp 


cs 

Kp(leafy)  = 


and 

CS 


Kp(leafy)  — 


Chemical  Concentration  in  Leafy  Vegetable  (mg/kg) 

Chemical  Concentration  in  Soil  (mg/kg) 

Soil-to-Vegetation  Uptake  Factor  for  Leafy  Vegetables  (unitless) 


Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

Chemical  specific  (see  Table  K-l) 


The  equation  for  the  concentration  of  chemicals  in  fruits  and  tubers  from  root  uptake  is: 


where: 

Ct 

CS 

Kp(root) 

and 

CS 


Kp(root) 


Ct  =  CS  X  K 


p(root) 


Chemical  Concentration  in  Tubers/Fruit  (mg/kg) 

Chemical  Concentration  in  Soil  (mg/kg) 

Soil-to-Vegetation  Uptake  Factor  for  Tubers/Fruit  (unitless) 


Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

Chemical  specific  (see  Table  K-l) 


12.  INTAKE  OF  CONTAMINATED  BEEF 


Intake  (mg/kg-day)  =  CB  x  IR  x  FI  x  EF  x  ED 

BWxAT 


where: 

CB 

IR 

FI 

EF 

ED 

BW 

AT 


Chemical  Concentration  in  Beef  (mg/kg) 

Ingestion  Rate  (kg-homegrown  beef/day) 

Fraction  ingested  from  source  (unitless) 

Exposure  Frequency  (days/year) 

Exposure  Duration  (years) 

Body  Weight  (kg) 

Averaging  Time  (period  over  which  exposure  is  averaged  -  days) 


CURRENT  EXPOSURE 


Adult  intake  of  contaminated  beef  from  cattle  raised  at  SWMU  1 

CB  =  Modeled  Value 

IR  =  0.082  kg/day  (USEPA,  1991) 

FI  =  0.88  (McKone,  1994) 

EF  =  350  days/year  (USEPA,  1991) 

ED  =  24  years  (USEPA,  1991) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  70  years  (carcinogenic  effects) 


TABLE  K-l 

VEGETABLE  AND  BEEF  UPTAKE  FACTORS 


Log 

KOW  Kp(|eafy)  (roots) 

Compound  (unitless)  (unitless)  (unitless) 


Bb 

(day/kg) 


VOCs 

Ethylbenzene 

Toluene 

Xylenes 


1  15E-01  4.01E+00  3.55E-05 

2  09E-01  7.32E+00  1.26E-05 

1 23E-01  4.29E+00  3.16E-05 


BNAEs 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Carcinogenic  PAHs 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Benzo(b)flouranthene 

Chrysene 

Fluoranthene 

Fluorene 

Phenanthrene 

Pyrene 

Bis(2-ethylhexyl)phthalate 
Dimethyl  phthalate 
Di-n-butyl  phthalate 
Hexachlorobenzene 
Napthalene 

n-Nitrosodiumphenylamine 


4.00 

3.69E-02 

4.07 

3.36E-02 

4.45 

2.02E-02 

5.60 

4.35E-03 

6.06 

2.35E-03 

6.06 

2.35E-03 

6.15 

2.09E-03 

6.06 

2.35E-03 

5.61 

4.29E-03 

4.90 

1.11E-02 

4.20 

2.82E-02 

4.57 

1.72E-02 

4.88 

1.14E-02 

4.5 

1.89E-02 

1.56 

9.59E-01 

4.72 

1.41E-02 

5.27 

6.76E-03 

3.30 

9.39E-02 

_ 

NC 

1.29E+00 

2.51E-04 

1.17E+00 

2.95E-04 

7.07E-01 

7.08E-04 

1.52E-01 

1.00E-02 

8.24E-02 

2.88E-02 

8.24E-02 

2.88E-02 

7.30E-02 

3.55E-02 

8.24E-02 

2.88E-02 

1.50E-01 

1.02E-02 

3.88E-01 

2.00E-03 

9.88E-01 

3.98E-04 

6.03E-01 

9.33E-04 

3.98E-01 

1.91E-03 

6.62E-01 

7.94E-04 

3.36E+01 

9.12E-07 

4.93E-01 

1.32E-03 

2.37E-01 

4.68E-03 

3.29E+00 

5.01E-05 

NC 

NC 

IJDtake  factors  for  organics  were  estimated  using  regression  equations  presented  *n 
McKone  (1994);  uptake  factors  for  metals  are  from  Baes  et  al  (1984)  and  Stevens  (1992), 
ac;  rited  in  Rust  E&I  1996.  Dry-to-wet  weight  conversion  factors  of  0.07  tor  leaty 
vegetables  and\x22  for  tubers  and  fruits  (Baes  e,  al.,  1984)  are  included  in  the  vegetable 
uptake  factors  for  metals. 


Kp(leafy)  Soil-to-vegetation  uptake  factor  for  leafy  vegetables. 
Kp(roots)  Soil-to-vegetation  uptake  factor  for  tubers/fruits 
Bb  Feed-to-beef  uptake  factor 

VOCs  Volatile  organic  compounds 

BNAEs  Base,  neutral,  and  acid  extractable  compounds 

Log  Kow  Octanol-water  partition  coefficient 

NC  Not  calculated 

Not  available 
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TABLE  K-l 


VEGETABLE  AND  BEEF  UPTAKE  FACTORS 


Compound 

Log 

Kow 

(unitless) 

^^P(leafy) 

(unitless) 

K-P(  roots' 

(unitless) 

Bb 

(day/kg) 

Pesticides/Herbicides 

Aldrin 

6.50 

1.31E-03 

4.58E-02 

7.94E-02 

Chlorodane  (alpha  and  gamma) 

5.54 

4.71E-03 

1.65E-01 

8.71E-03 

24D 

— 

NC 

NC 

NC 

Dieldrin 

4.32 

2.40E-02 

8.41E-01 

5.25E-04 

Endrin 

— 

NC 

NC 

NC 

Heptachlor 

5.27 

6.76E-03 

2.37E-01 

4.68E-03 

Lindane 

3.61 

6.20E-02 

2.17E+00 

1.02E-04 

DDD 

6.20 

1.95E-03 

6.83E-02 

3.98E-02 

DDE 

7.00 

6.71E-04 

2.35E-02 

2.51E-01 

DDT 

6.19 

1.98E-03 

6.92E-02 

3.89E-02 

Explosives 

2,4, 6-T  rinitrotoluene 

1.6 

9.09E-01 

3.18E+01 

1.00E-06 

2,4-Dinitrotoluene 

1.98 

5.47E-01 

1.91E+01 

2.40E-06 

2,6-Dinitrotoluene 

1.9 

6.09E-01 

2.13E+01 

2.00E-06 

1 ,3-Dinitrobenzene 

1.49 

1.05E+00 

3.68E+01 

7.76E-07 

1,3,5-Trinitrobenzene 

1.18 

1.59E+00 

5.57E+01 

3.80E-07 

Cyclonite  (RDX) 

0.87 

2.41E+00 

8.43E+01 

1.86E-07 

HMX 

0.13 

6.47E+00 

2.27E+02 

3.39E-08 

Tetryl 

2 

5.33E-01 

1.86E+01 

2.51E-06 

Dioxins 

Dioxins/Furans 

6.72- 

9.75E-04 

3.41E-02 

1.32E-01 

Uptake  factors  for  organics  were  estimated  using  regression  equations  presented  in 
McKone  (1994);  uptake  factors  for  metals  are  from  Baes  et  al.  (1984)  and  Stevens  (1992), 
as  cited  in  Rust  E&I,  1996.  Dry-to-wet  weight  conversion  factors  of  0.07  for  leafy 
vegetables  and  0.22  for  tubers  and  fruits  (Baes  et  al.,  1984)  are  included  in  the  vegetable 
uptake  factors  for  metals. 


Kp(leafy) 

Kp(roots) 

Bb 

VOCs 
BNAEs 
Log  Kow 
NC 


Soil-to-vegetation  uptake  factor  for  leafy  vegetables. 

Soil-to-vegetation  uptake  factor  for  tubers/fruits 

Feed-to-beef  uptake  factor 

Volatile  organic  compounds 

Base,  neutral,  and  acid  extractable  compounds 

Octanol-water  partition  coefficient 

Not  calculated 

Not  available 
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TABLE  K-l 


VEGETABLE  AND  BEEF  UPTAKE  FACTORS 


Compound 

Log 

Kow 

(unitless) 

Kpdeafyi 

(unitless) 

I^P(roots) 

(unitless) 

Bb 

(day/kg) 

Inorganics 

Antimony 

1.40E-02 

6.60E-03 

1.00E-03 

Arsenic 

— 

2.80E-03 

1.32E-03 

1.30E-03 

Barium 

— 

1.05E-02 

3.30E-03 

1.50E-04 

Beryllium 

■  — 

7.00E-04 

3.30E-04 

1.00E-03 

Cadmium 

— 

3.85E-02 

3.30E-02 

1.70E-04 

Chromium  (VI) 

— 

5.25E-04 

9.90E-04 

1.90E-03 

Chromium  (III) 

— 

5.25E-04 

9.90E-04 

1.90E-03 

Cobalt 

— 

— 

— 

— 

Copper 

— 

2.80E-02 

5.50E-02 

1.00E-02 

Cyanide 

- 

— 

— 

— 

Lead 

— 

3.15E-03 

1.98E-03 

6.70E-05 

Manganese 

— 

1.75E-02 

1.10E-02 

4.00E-04 

Mercury 

— 

6.30E-03 

4.40E-03 

3.50E-04 

Nickel 

— 

4.20E-04 

1.10E-02 

2.00E-03 

Selenium 

- 

— 

— 

— 

Silver 

— 

— 

— 

Thallium 

— 

2.80E-04 

8.80E-05 

4.00E-02 

Tin 

- 

— 

— 

— 

Vanadium 

— 

— 

— 

— 

Zinc 

— 

— 

1.00E-01 

Uptake  factors  for  organics  were  estimated  using  regression  equations  presented  in 
McKone  (1994);  uptake  factors  for  metals  are  from  Baes  et  al.  (1984)  and  Stevens  (1992), 
as  cited  in  Rust  E&I,  1996.  Dry-to-wet  weight  conversion  factors  of  0.07  for  leafy 
vegetables  and  0.22  for  tubers  and  fruits  (Baes  et  al.,  1984)  are  included  in  the  vegetable 
uptake  factors  for  metals. 


Kp(leafy) 

Kp(roots) 

Bb 

VOCs 
BNAEs 
Log  Kow 
NC 


Soil-to-vegetation  uptake  factor  for  leafy  vegetables. 

Soil-to-vegetation  uptake  factor  for  tubers/fruits 

Feed-to-beef  uptake  factor 

Volatile  organic  compounds 

Base,  neutral,  and  acid  extractable  compounds 

Octanol-water  partition  coefficient 

Not  calculated 

Not  available 
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Child  intake  of  contaminated  beef  from  cattle  raised  at  SWMU  1 


CB 

= 

Modeled  Value 

IR 

= 

0.082  kg/day  (USDA,  1982;  USEPA,  1991) 

FI 

= 

0.88  (McKone,  1994) 

EF 

= 

350  days/year  (USEPA,  1991) 

ED 

= 

6  years  (USEPA,  1991) 

BW 

= 

15  kg  (USEPA,  1991) 

AT 

365  days/year  x  70  years  (carcinogenic  effects) 

365  days/year  x  ED  (noncarcinogenic  effects) 

Cattle  were  assumed  to  take  up  chemicals  from  soil  and  forage.  The  concentration  of  a 

chemical  in  forage  was  estimated  using  the  same  model  that  was  used  to  estimate  uptake 

into  leafy  vegetables 

.  The  concentration  of  a  chemical  in  beef  was  estimated  using  the 

following  equation: 

CB  =  Bb  [(CS  x  IR,S)  +  (CS  x  Kp  x  IRc.f)]  x  RA 

where: 

CB 

= 

Chemical  Concentration  in  Beef  (mg/kg) 

CS 

Chemical  Concentration  in  Soil  (mg/kg) 

Bb 

= 

Feed-to-Beef  Transfer  Factor  (day /kg) 

IRc-s 

= 

Cattle  Soil  Ingestion  Rate  (kg/day) 

Kp 

= 

Soil -to- Vegetation  Uptake  Factor  (unitless) 

iRc-f 

= 

Cattle  Forage  Ingestion  Rate  (kg/day) 

Ra 

= 

Ratio  of  SWMU  Area  to  Entire  Grazing  Allotment  Area  (unitless) 

and 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

Bb 

= 

Chemical  specific  (Table  K-l) 

IRc-s 

= 

0.3  kg/day  (Rust  E&I;  1996) 

Kp 

= 

Chemical  specific  (Table  K-l) 

IRc-f 

= 

12  kg/day  (USEPA,  1990) 

Ra 

— 

Site  specific  (Area  of  grazing  allotment:  161,900,000  m2;  Area  of 
SWMU  1:  35,900  m2) 

The  grazing  allotment  area  was  obtained  from  the  Bureau  of  Land  Management. 
SWMU-specific  areas  were  estimated  from  data  collected  during  the  field  investigation. 

FUTURE  EXPOSURE 


Intake  of  current  adults  of  contaminated  beef  from  cattle  raised  at  SWMUs  1,  lb,  lc,  Id, 
20,21,34,  37,  42,  45,48 


CB  = 

Modeled  Value 

IR 

0.082  kg/day  (USEPA,  1991) 

FI 

0.88  (McKone,  1994) 

EF 

350  days/year  (USEPA,  1991) 

ED  = 

24  years  (USEPA,  1991) 

BW  = 

70  kg  (USEPA,  1991) 

AT  = 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  current  children  of  contaminated  beef  from  cattle  raised  at  SWMUs  1 ,  lb,  lc, 
Id,  20,21,34,  37, 42, 45,48 


CB 

Modeled  Value 

IR 

= 

0.082  kg/day  (USDA,  1982;  USEPA,  1991) 

FI 

_ 

0.88  (McKone,  1994) 

EF 

= 

350  days/year  (USEPA,  1991) 

ED 

'  = 

6  years  (USEPA,  1991) 

BW 

= 

15  kg  (USEPA,  1991) 

AT 

“ 

365  days/year  x  70  years  (carcinogenic  effects) 

365  days/year  x  ED  (noncarcinogenic  effects) 

Concentration  of  a  chemical  in  beef  from  soil  and  forage  at  SWMUs  1  lb,  lc.  Id,  20,  21 
34,  37, 42,  45, 48 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

Bb 

= 

Chemical  specific  (Table  K-l) 

IRc-s 

= 

0.3  kg/day  (Rust  E&I;  1996) 

Kp 

= 

Chemical  specific  (Table  K-l) 

IRc-f 

= 

12  kg/day  (USEPA,  1990) 

Ra 

Site  specific  (Area  of  grazing  allotment:  161,900,000m2;  Area  of 
SWMUs:  1  -  35,900  m2,  lb  -  43,200  m2,  lc  -  178,000  m2,ld  - 
21,800  m2,  20  -  35,900  m2,  21  -  5,810  m2,  34  -  1,450  m2,  37  - 
1 3 1 ,000  m2,  42  -  283,000  m2,  45  -  7,350  m2,  48  -  784  m2) 

At  SWMU  45,  cattle  were  also  assumed  to  take  up  chemicals  from  surface  water: 
CB  =  Bb  [(CS  x  IRC,)  +  (CW  x  IRC.W  x  CF)  +  (CS  x  x  IRc.f)]  x  RA 


where: 

CW  =  Chemical  concentration  in  surface  water  (pg/L) 

Ir  -  Cattle  surface  water  ingestion  rate  (L/day) 

CF  =  Conversion  Factor  (mg/pg) 

and 


CW  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (pg/L) 

Ir  =  32  L/day  (Large  Animal  Veterinary  Science,  University  of 

Minnesota,  1988) 

CF  =  103  mg/pg 
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Central  Tendency  Exposure  (CTE)  Parameters  Used  in  Risk  Calculations 


1.  INTAKE  OF  CONTAMINATED  SOIL  BY  INGESTION 

Intake  (mg/kg-day)  =  CS  x  IR  x  CF  x  FI  x  EF  x  ED 

BW  x  AT 

where: 


CS 

= 

Chemical  Concentration  in  Soil  (mg/kg) 

IR 

= 

Ingestion  Rate  (mg-soil/day) 

CF 

= 

Units  Conversion  Factor  (kg/mg) 

FI 

Fraction  Ingested  from  Contaminated  Source  (unitless) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

= 

Exposure  Duration  (years) 

BW 

== 

Body  Weight  (kg) 

AT 

Averaging  Time  (period  over  which  exposure  is  averaged  -  days) 

CURRENT  EXPOSURES 

Intake  of  contaminated  soil  by  ingestion  for  Depot  personnel  at  SWMUs  1  and  37. 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

= 

SWMU  1  :  135  mg/day  (see  explanation  below) 

SWMU  37:  25  mg/day  (DTSC,  1992) 

CF 

= 

10~6  kg/mg 

FI 

= 

1 

EF 

SWMU  1 :  150  days/year  based  on  219  days  per  year  adjusted  for 
8  months  of  operations  (March  through  October,  Snyder,  1994). 
SWMU  37:  219  days/year  (USEPA,  1993) 

ED 

= 

5  years  (USEPA,  1993) 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

The  workers  at  SWMU  1  excavate  pits  as  part  of  their  duties  and  have  similar  exposures 
to  soil  as  a  construction  worker.  The  default  ingestion  rate  for  soil  for  a  construction 
worker  is  480  milligrams  per  day  (USEPA,  1991).  This  value  is  derived  in  part  from  an 
unvalidated  soil  adherence  rate  of  3.5  mg/cm^.  More  recent  studies  have  shown 

1.0  mg/cm ^  is  a  more  appropriate  adherence  rate  (USEPA,  1992),  and  therefore  the  soil 
ingestion  rate  is  likely  overestimated  by  a  factor  of  3.5.  The  ingestion  rate  of  135 
milligrams  per  day  is  derived  by  dividing  480  milligrams  per  day  by  3.5. 

FUTURE  EXPOSURES 

Intake  of  contaminated  soil  by  ingestion  for  Depot  personnel  in  the  future  at  SWMU  34 


CS 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

25  mg/day  (DTSC,  1992) 

CF 

10-6  kg/mg 

FI 

1 

EF 

219  days/year  (USEPA,  1993) 

ED  = 

5  years  (USEPA,  1993) 

BW  = 

70  kg  (USEPA,  1991) 
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AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  contaminated  soil  by  ingestion  for  construction  workers  assuming  one  year 


project  at  SWMUs 

1,34,  and  42 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

IR 

= 

135  mg/day  based  on  rationale  for  SWMU  1  Depot  worker 

CF 

= 

1  O'6  kg/mg 

FI 

= 

1 

EF 

125  days/year,  based  on  best  professional  judgment  assuming  that 
the  intrusive  construction  activities  (as  compared  to  non-intrusive 
activities  such  as  framing,  wiring,  painting,  etc.)  last  for  six  months 

ED 

= 

1  year 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

— 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

2.  INTAKE  FROM  DERMAL  CONTACT  WITH  CONTAMINATED  SOIL 

Intake  tmg/kg-dav)  =  CS  x  CF  x  SA  x  AF  x  ABS  x  EF  x  ED 

BW  x  AT 

CS 

— 

Chemical  Concentration  in  Soil  (mg/kg) 

CF 

= 

Conversion  Factor  (kg/mg) 

SA 

= 

Skin  Surface  Area  Available  for  Contact  (cm2) 

AF 

Soil  to  Skin  Adherence  factor  (mg/cm2) 

ABS 

= 

Absorption  Factor  (unitless) 

EF 

= 

Exposure  Frequency  (days/year) 

ED 

zz 

Exposure  Duration  (years) 

BW 

— 

Body  Weight  (kg) 

AT 

= 

Averaging  Time  (days) 

CURRENT  EXPOSURE 


Intake  of  Depot  personnel  from  dermal  contact  at  SWMUs  1  and  37 


CS 

CF 

SA 

AF 

ABS 

EF 


ED 


Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

10'6  kg/mg 

3,800  cm2,  assumes  short  sleeves,  long  pants,  and  shoes  (USEPA, 
1992) 


0.2  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 
1992) 


SWMU  1 :  150  days/year  based  on  219  days  per  year  adjusted  for 
8  months  of  operations  (March  through  October,  Snyder,  1994). 
SWMU  37:  1 10/days/year,  based  on  six  months  per  year  of 
unfrozen,  snow-free  ground  where  people  wear  the  clothing 
specified  above  (one  half  of  default  219  days/year,  USEPA,  1993) 
5  years  (USEPA,  1993) 
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BW  =  70kg(USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70.years  (carcinogenic  effects) 

FUTURE  EXPOSURE 

Intake  of  Depot  personnel  in  the  future  for  dermal  contact  at  SWMU  34 


CS 

— 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10’6  kg/mg 

SA 

zr 

3,800  cm2,  assumes  short  sleeves,  long  pants,  and  shoes  (USEPA, 
1992) 

AF 

= 

0.2  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

ABS 

= 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 
1992) 

1 10/days/year,  based  on  six  months  per  year  of  unfrozen, 
snow-free  ground  where  people  wear  the  clothing  specified  above 
(one  half  of  default  219  days/year,  USEPA,  1993) 

EF 

ED 

zr 

5  years  (USEPA,  1993) 

BW 

z= 

70  kg  (USEPA,  1991) 

AT 

— 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Intake  of  future  construction  workers  from  dermal  contact  at  SWMUs  1,  34,  and  42 


CS 

— 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10'6  kg/mg 

SA 

= 

3,800  cm2,  assumes  short  sleeves,  long  pants,  and  shoes  (USEPA, 
1992) 

AF 

= 

0.2  mg/cm2,  sandy  silt  soil  (USEPA,  1992) 

ABS 

= 

Contaminant  specific:  0.1%  for  metals;  3%  for  organics  (USEPA, 
1992) 

125  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  (one-half  of  default  value  of  250  days/year,  USEPA,  1991) 

EF 

= 

ED 

= 

1  year 

BW 

= 

70  kg  (USEPA,  1991) 

AT 

365  days/year  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

3.  INTAKE  FROM  INHALATION  OF  CONTAMINATED  PARTICULATES 


where: 

CA 

CS 

CF 

IR 

ET 

EF 

ED 


Intake  (mg/kg-day)  -  CA  x  CS  x  CF  x  IR  x  ET  x  EF  x  ED 

BW  x  AT 

Concentration  of  Dust  in  Air  (mg/m3) 

Chemical  Concentration  in  Soil  (mg/kg) 

Unit  Conversion  factor  (kg/mg) 

Inhalation  rate(m3/hour  or  m3/day) 

Exposure  time  (hours/day  or  days/day) 

Exposure  Frequency  (days/year) 

Exposure  Duration  (years) 
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BW  =  Body  Weight  (kg) 

AT  =  Averaging  Time  (period  over  which  exposure  is  averaged  -  days) 

Cl JRRENT  EXPOSURE 

Inhalation  of  contaminated  particulates  by  Depot  personnel  at  SWMUs  1  and  37 

CA  =  SWMU  1:  0.4  mg/m3  based  on  dust  monitoring  during 

excavation  activities  at  SWMU  1 
SWMU  37:  0.0002  mg/m3  (USEPA,  1991b) 

CS  =  Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 

maximum  detected  value  (mg/kg) 

CF  =  10-6  kg/mg 

IR  =  2.5  m3/hour  (USEPA,  1989) 

ET  =  SWMU  1 :  3  hours/day  based  on  time  spent  in  dust  generating 

activities  at  SWMU  1  (Snyder,  1994) 

SWMUs  37:  8  hours/day  (USEPA,  1989) 

EF  =  SWMU  1 :  150  days/year  based  on  219  days  per  year  adjusted  for 

8  months  of  operations  (March  through  October,  Snyder,  1994). 
SWMU  37:  110  days/year  based  on  six  months  per  year  of 
unfrozen,  snow-free  ground  (one-half  of  default  value  of  219 
days/year,  USEPA,  1993) 

ED  =  5  years  (USEPA,  1993) 

BW  =  70  kg  (USEPA,  1991) 

AT  =  365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 


FT  IT!  IRE  EXPOSURE 

Inhalation  of  contaminated  particulates  by  future  Depot  personnel  at  SWMU  34 


CA 

= 

0.0002  mg/m3,  USEPA  ambient  air  quality  standard  for  respirable 
dust 

CS 

— 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

1  O'6  kg/mg 

IR 

2.5  m3/hour  (USEPA,  1991) 

ET 

= 

8  hours/day  (USEPA,  1989) 

EF 

= 

1 10  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  (one-half  of  default  value  of  219  days/year,  USEPA,  1993) 

ED 

5  years  (USEPA,  1993) 

BW 

- 

70  kg  (USEPA,  1991) 

AT 

= 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

Inhalation  of  contaminated  particulates  by  construction  workers  at  SWMUs  1,  34,  and  42 

CA 

= 

0.4  mg/m3  based  on  dust  monitoring  during  excavation  activities  at 
SWMU  1 

CS 

= 

Lesser  of  95  percent  upper  confidence  limit  of  the  mean  or 
maximum  detected  value  (mg/kg) 

CF 

= 

10'6  kg/mg 

IR 

= 

2.5  m3/hour  (USEPA,  1991) 
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ET 

8  hours/day  (USEPA,  1989) 

EF 

125  days/year  based  on  six  months  per  year  of  unfrozen,  snow-free 
ground  (one-half  of  default  value  of  250  days/year,  USEPA,  1991) 

ED  = 

1  year. 

BW  = 

70  kg  (USEPA,  1991) 

AT  = 

365  days/year  x  ED  (noncarcinogenic  effects) 

365  days/year  x  70  years  (carcinogenic  effects) 

LEAD  UPTAKE  MODELING 

Lead  uptake  modeling  was  performed  identically  to  the  RME  scenario.  However,  50th 
percentile  results  are  reported  instead  of  95th  percentile  results. 
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SECTION  K-2 


S WMU -SPECIFIC  RME  AND  CTE  RISK  ASSESSMENT 

CALCULATIONS 


TOXICITY  INDICIES  SCREEN  FOR  SELECTION  OF  COPCs 
SWMLI  1  -  MAIN  DEMOLITION  AREA 
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Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 
RfD  Reference  dose 


RME  RISK  CALCULATIONS  FOR  DEPOT  PERSONNEL 
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NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


TEAD-N,  SWMU  1  -  MAIN  DEMOLITION  AREA 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  1  DEPOT  WORKER 


s  2 

a> 


CO 

© 

•=  -C 
C  £ 

g  05 

© 

Q. 


LO  ID 


03 

=1 


X> 

Q 

< 

.q 

CL 

Q 

O 

o 


D 

CL 

I- 

D 

o 


_ I  t—  ■«—  LO  o  O 

s°r  * 


© 


c5  S 
O  o 
©  T_ 
Q-  o 


© 

© 

DC 


c 

o 

O 


o 

©  ~ 
w  £ 
£  c 

3  O 

o  o 

cr 


r-  CM  CD  ^  LO 

i-  t n  i- 


CM 

< 

E 

co 


CM 

< 

E 

'o) 

>, 
©  CO 
■Q  -D 


1 

in 

in 

I 

I 

CO 

o 

» 

1 

T~ 

o 

CO 

c 

* 

« 

< 

.9 

E 

CD 

CD 

E 

© 

3 

» 

t 

03 

03 

03 

T3 

t 

3 

3 

3 

c 

© 

© 

o 

1 

1 

T— 

1^ 

c 

C 

CM 

CM 

CM 

o 

■ 

O 

CO 

CO 

O 

>> 

03 

T3 

© 

"D 

f  S’ 

© 

© 

5  CM 
_  CM 


Tf  © 


n 

Q_ 


o 

o 


>s  >,  >,  >, 

©  ©  c  ©  © 

*3  T3  ^  T3  T3 

03  03  C33  CD  03 

=3  13  3  3  3 


O  XJ  T3  D  13 

CD  CD  03  03  03 

D  D  3  D  D 


^  00 
O  T- 


o  o 


CO 

L2J  ^  '  O  O 

<*-  o  ^ 


II  II  II  II  II 


S  1-  Tf  Tf  CO 

CD  O  00  00 

'  ri  o  o  o 


b6g§6 

LU  _}  LU  LU 

<  O  O 
x  z  z 


CD  CD 

3  3 


O  O 

d  d 


II 

CD 
JX.  • 

03 

3 

© 

o 

3 

■D 

O 


■o 
© 
© 
Q.  “ 

C  O 
© 

£• 

*  i? 

in  o 
co  o 
o  o 
d  o 

+  o 

2  CD 

*  CD 

in  = 

S  2 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  1  CONSTRUCTION  WORKER 
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OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  1) 


LEAD  MODEL  Version  0.99d 


Lung  Abs .  (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

DIET:  DEFAULT 

DRINKING  WATER  Cone:  4.00  ug  Pb/L  DEFAULT 
WATER  Consumption:  DEFAULT 

SOIL  &  DUST: 

Soil:  constant  cone. 

Dust:  constant  cone. 

Soil  (ug  Pb/g)  House  Dust  (ug  Pb/g) 

2140.0  200.0 

2140.0  200.0 

2140.0  200.0 

2140.0  200.0 

2140.0  200.0 

2140.0  200.0 

2140.0  200.0 

Additional  Dust  Sources:  None  DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day  DEFAULT 

MATERNAL  CONTRIBUTION:  Infant  Model 
Maternal  Blood  Cone:  2.50  ug  Pb/dL 


a tr  CONCENTRATION:  0.100  ug  Pb/m3  DEFAULT 
^  ldoor  AIR  Pb  Cone:  30.0  percent  of  outdoor. 

■  other  AIR  Parameters : 

W  Age  Time  Outdoors  (hr)  Vent.  Rate  (m3/day) 

0-1  1.0  .  2.0 
1-2  2.0  3.0 

2- 3  3.0  5.0 

3- 4  4.0  5.0 

4- 5  4.0  5.0 

5- 6  4.0  7.0 

6- 7  4.0  7.0 


a 


3- 4:  2.44  0.83 

4- 5:  2.53  0.93 

5- 6:  2.75  1-01 

6- 7:  3.08  1-04 


0.00 

0.07 

0.00 

0.07 

0.00 

0.09 

0.00 

0.09 

PROBABILITY  PERCENT 


SWMU  lb 


R\1E  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  1b  DEPOT  WORKER 
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CALIFORNIA  DEPAR  l  MENT  OF  TOXIC  SUBSTANCES  CONTROL 
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TOXICITY  INDICIES  SCREEN  FOR  SELECTION  OF  COPCs 
SWMU  lb  -  BURN  PAD 
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(a)  Concentration  based  on  toxicity  equivalence  factor 


RMF.  RISK  CALCULATIONS  FOR  SECURITY  WORKER 
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OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  lb) 


LEAD  MODEL  Version  0.99d 


Lung  Abs.  (X) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

DIET:  DEFAULT 

DRINKING  WATER  Cone:  4.00  ug  Pb/L  DEFAULT 
WATER  Consumption:  DEFAULT 

SOIL  &  DUST: 

Soil:  constant  cone. 

Dust:  constant  cone. 

Age  Soil  (ug  Pb/g)  House  Dust  (ug  Pb/g) 

0-1  17.0  200.0 

1- 2  17.0  200.0 

2- 3  17.0  200.0 

3- 4  17.0  200.0 

4- 5  17.0  200.0 

5- 6  17.0  200.0 

6- 7  17.0  200.0 

Additional  Dust  Sources:  None  DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day  DEFAULT 

MATERNAL  CONTRIBUTION:  Infant  Model 
Maternal  Blood  Cone:  2.50  ug  Pb/dL 


CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 


Blood  Level 

Total  Uptake 

Soil+Dust  Uptake 

YEAR 

(ug/dL) 

(ug/day) 

(ug/day) 

1.5-1 

3.2 

5.79 

2.81 

1-2 

3.4 

8.10 

4.44 

2-3 

3.2 

8.56 

4.47 

3-4 

3.0 

8.54 

4.51 

4-5 

2.6 

7.40 

3.39 

5-6 

2.3 

7.34 

3.07 

6-7 

2.1 

7.52 

2.90 

Air  Uptake 
(ug/day) 


0.02 

0.03 

0.06 


PROBABILITY  PERCENT 


SWMU  lc 


TOXICITY  INDICIES  FOR  SELECTION  OF  COPCs 
SYVMU  1c  -  TRASH  BURN  PITS 
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Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 


RME  RISK  CALCULATIONS  FOR  SECURITY  WORKER 


«  |  *£ 

l32 


E  5  ■s 

t  «  AS 
£  ^ 


—  a  v 

£  S  « 

=  3“ 


hi 

75  £  S 
-C  M3  £ 


E  5.S 

C  o  u 

£  E  £ 


u,  c  O 
w  b 


X  >> 

w  <y  £  cs 

S  8f  e  •? 

3  U  c  BX 

~  ^  S 


o  a#  ©  « 
c  M£  *0 
—  £  *5  BX 

£  >  E  ft 
=  S 


o  a>  y;  n 
S  M  O  TJ 
Z  2  “  M 

£1  £t 

-  <  c  £ 


i:  —  «  or 

|i|t 

g-s-  S  S 

K  o  ~ 
(J 


tt  r-  oc  C>  r-  oc 


jv  it,  r,  r*  r*-. 

O'  cs  — •  ri  ^  r- 


x.  ^  oc 


O'  O  oc  O' 

979^,., 

Lil  LU  I£!  Ui  ^  P 

r.  r-  r;  ^  « 

\C  vC  —  u". 


00  oc  oc  O' 

O  C  O  O 

u  u  ,J~ 
&  £  z  z  ±  p 

vC  CN  <n  d 


—  CO—  £ 

O  C  C  C  O 

+  +  +  +<  + 

Ll2  U  U  U  -7  U 

ir,  -r  r,  -  ^  1 

—  ob  sb 


O  —  —  *£ 

C  O  o  — 

+  +  <  <  r  *  + 

^  ^  z  z  i  1 

oo  \c 


+  +  <  < 


JC 

U 


0 

l£ 


-  u 


uj  u: 


IT,  IT,  C  'D  'J'P 
r»  cs  'b  <n  rr, 


OC  O'  OC  O'  • 


-  n  C  n  (M  ■ 


c  p  c  "  ?  ■ 
cb  sc  —  ub  — 


o  o  o  o  c  c 

+  .  +  ■+', 

U,]  U2  UJ  U-i  LU  U. 

_  ^  r;  'p  oc pr 

00  (\i  r'  (N  ^ 


—  O,  c 
>  *  | 
i  s  I  51 

'E  ==  ‘s  -  o*= 


^  |  ^ 
I  £■§  §  -5  c 

i_  <u  «  .0  >~>  •  — 

CffiUOUC 


C  X5  c 
C  -  ^ 

5  2  1 
J  «  5 

■SSry 


”  U  CJ 

£  «  c 
ego 

U  CB  - 

-  =  O' 


■e  c 

— ■  u  o 

s  B  0 

o  s  § 

=  0 


£  *  *o 
«  6  u 

!  I 


£a 

«  as  < 

£  M 


2  S 
O  as 


rt 


i  I »? 
sa| 


oa  t 

E 


|  -*  os  oc 
S  C  t  «* 

'  "o  C  Oi 

h£  g  £ 

;  c  w 


G  2  2  E:  C  £  £  cccccc  g 


IT,  x  F'  rs  M  «C.  ^ 

-  TT  ’T  r  r  -  ' 


Z  rs  oc  “  r,  rr  tt 

t-  C  C  ri  b 


U  U  ^ 
zz  J 


u  u  u  u  o  . 

2  Z  2  Z  Z 


;  u  u  u  u  w 
:  2  2  z  Z  Z 


G22ICS  cooooc 

rt i  r t *  ’ 1 1  r?'  tij  ! i.'  Ll-  UJ  wZ  LJj  Z—  *L. 

IpTrooo'ccc-iC^sr.vOC^^'Cr' 

— ;  — :  rb  oi  in  —  r-i  ir,  it  -  n  tt 


rt  rr  «c  ^  r)-  o 
ppcoopc^,co 

’’  2 


UUUJUUJU.'- 
•rr  tt  to  rr  v.  c  oc 
r!  r!  b  r-  'T 


u  u  u  u  u  u 

cs  r~.  01  r*  oc  r~~ 

wS  —  —  O'  —  — 


<  <  r  t\  <  <  <  <  < 

zz^zzzzz 


17,  <  <  <  <  < 

i  Z  2  z  Z  Z 


^  ^  r,  XT  «ci  'T  (N  C  2  s  s  2;  S 

ococooooppcpp 
ujujaj^iuiiSwujaj^wuJ 

—  —----■ —  —  —  ^-CNOCCw1^ 


O  O  *n  O  «rj  O 
b  rl  ri  oi  in  b 


tt  r4  it.  O'  O'  1 


r-r-soocr-ocr- 

0000000 


r-  in  —  00  oi 


X 

C 

oi. 


o  .H 
S  £ 

- <D 

c  XL 
<  < 


E  E 


B  B 


|2 


_ f  —  rsi  r**i  rr  cc  O  — 1  cs  c^  —  c*"!  cs 

oooodop  ppppoo 
LliLUUJU3UJUl£5u3UJLUtl2UJU2 
oooooooz^op  pop 

^  r!  t-  it!  -  U-;  -  —  (N  ic  r,  run 


O'O'Oooo'OOxooooO'O'Oo^g 

000  —  o  —  ooopopop 
UJfnajUJUJUJLjjuJUJUJLUUJUJUJ 
|ii“o'"So'icr:-ri'Ovqopq 
_ l— -  re  (N  »ci  —  cricriO'dr~crk-\D  — 


ocw'00'r'0'r''Z>'Ott£t22 

ooooooooopppoo 

UJtijuJLljujLUtiJUJUJUJUJWUJUJ 

c!  S  n  rs  C"T  <n - ;  p  cs  rc,  p 

—  lo - ro  -  M  -  M  r, 


>  \o  (~~  r~-  vc  00 
3  0  0  0  0  0  0 


LjjuJUJUJUJLQUjuJWtiwubtLlUJ 
ttO  —  r-vnirioopf^.p  —  p  ^  ^ 
_„r;_;^'-(N(Nr;r4vor<^oo 


—  oa  <L)  Jrr  O  V* 

_  _  o*o  f—  u  7;  i 

’C  C?*o  1:  i:  w  «  u  i:  c 

rt  aj  rt£JO  <u^-  —  C-~J.7'0! 
DDOUUUJ2ZmNOI 


^  < 
ax 
x  C 
oj  O 

E  Z 

1  I 


4J  *T3  ? 

5  £  =  d 

«  «  o  c 

i  s|  < 
g-s  i-g 


2  2  as  h* 


UJi 

<US| 
2  Z  0i\ 


RME  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 


NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


RME  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 


O  oc  c 

“Soo: 

feszz; 


oo  r-  oc  o  O' 

O  O  O  —  C 

.  'T'  rj  rj  •  ii 
LU  UJ  S  =  ID  LU  U2 

fg  (>t|  4.  4.  p«.  (f*,  fy| 


+  +  +  +<<  + 
UJ  LJ  LU  U  7  7  U 
^  ^  r:  -  ir: 
— I  oo  sd  — ■ 


S—  —  r-M  £ 

O  0  0° 

5  i<  <UUu£ 

OO  sC  * —  OC  ( — 


88  SSS 

oo  r,  ^  ^  -  c  «■, 


O  O  O  O  oo  g.  in 

LU  LJ  UJ  LU  UU  UU  LU 

O  O  O'  OO  —  O'  o 

rl  m  oo  ri  n  ts  rf 


oc  oc  oo  oc  r-  oo  ■n- 
000909-7 


O  9  O  fN  —  IT. 

n  o  'J  - - - 


NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


RME  RISK  CALCULATIONS  FOR  FUTURE  TEAD-N  RESIDENT 


W  .£  S  ^ 

ee  &  *  « 

B  W 


1 


g! 

~  g  E  .5 
_  M  *  * 
CU  =  W 


R  Q£ 

u 


c§ 


£  £  x 

sy  R  ££ 

Q  U  * 
c  . 

.2  at  ^ 

«  g  j! 

a  i  s 

“  y 


o  u 

1  8.S 

I  o  U 
x  «  £ 


i  8.1 

u  e  u 
a  &  £ 

«  JL5 


O  m 


c«  £ 


v  E 


4>  t£ 

M  ©  * 
r  Q 


I  £  s  «  < 

*”  Z>  i  M 

-  <  o  E 


w  <w  w  w 

U  C  M  ©  *tS 

•5  o  2  ®  m 
1 5§  l  it 
“<05 


E  §f  =  7 

S  2  ©  M 

4>  bl  W  j£ 

j<:e 


i-  a  » 

II  it 

'  ^  <y  C 

o  5 


«  4*  IT  R 

Em  ©  -o 
R  Q  T ’ 
,5  L  "  M 

§*14 

|J<C  £ 


a  _  w  M 

i|  I  f 

W  g  ~ 

u 


E 

o 

X 

U 


^  1C'  ^  S 


If,  C  (N  •/-,  — 
tr  -  «  a 


S  ~  r  =  B 

lli  U  ¥  U:  LL2 

04  04  r-;  04 

t*-i  C>  —  04 


g  * 


o  oc  r-  o 

o  o  c  ,  .  © 

fJj  III  LlJ  il  LL2 


o-  )C  sp  r~« 

OC  oo 

UJ  UJ  5  UJ  LL2 

©  vp  —  in  O' 

04  —  SO  rr 


I8..88  » 


O  8  8  O 

+  +  +  <  + 

UJ  U  U  7  U 

in  tr  r,  ^  v, 

-  oo  d  — 


8  5 


88  sS 

^  ^ 


S°S£-' 


«/*,r*-r»*.  —  — 

OCOO  — 

r-.  o  —  O 

—  r~  —  %ri 


OOOO  — 

w  ih  iii  ih  uj 

Ifl  <N  —  TT  CM 

04  TT  — :  —  oi 


uj  u;  ;u  li:  u: 

—  OC  O  OC  OC 

—  —  -»r  —  oi 


lO  C  lO,  If  ,  M 

o  9  o  ©  -7 

iL  ui  uj  u 

o  f^.  O  f*".  o 

oo  -  rl  n 


80008 
+  +  +  /\ 
UJUJLm'UJ^ 
—  p  r">  oc 
wS  00  oi  oi 


2  5 
os  2 

|  E  £  t“ 

.y  .2  .2  •£  1 
£  E  .£  k 
5;  C  T5  U  C 


n  >>  -j 


<  CO  U  U  C 


o  «  o 

©  g  © 

=  O' 


o  ■©  c 

w  X  l.  c 

W  T?  «  O 

<y  £  n  “ 

e  M«  5 

£  -  O' 


■a  sc  g  © 

£  Sf£  = 

a.  c  -  O' 


«  2  - 
§ 

C  -  O' 

|  R  *| 

it  |  § 

P  *  O' 

I  £  *2  £ 


3 


g  s  ■ 

|=“ 


c  v 
iili 

£  u 


w  .0 


III 


S  5  5 S 8  s S  §s  =  2  =  £ 

hm  mJ  u-  yj  Ln  »M  *7  *—  •—  y, 

5>(N(N(SrIs;0O^-_<NV',  it, 

_  IT  tN  r!  ^  N  (N  _  r>i  06  >©  — ir 

w-i^r^r»*r.  r'gc  ^  iCC:^ 

poOOppOfJpC  ww«-r 

nn  r*.  if  w.  t  QJ  Q  4  y-jp  — 
rj  c-i  r-  rN  — 


:=o 


5  S 

R  QS 


a 


2  e 

O  as 


w  E  ’z,  ^  *? 

SJ  ©  2  g  m 

ee  x  O  O  «? 

u  “ 


E 


U  —  R 

!C  2  4>  “O 

£  Els 

iSe^f 


*E  «-  v 
O  £  $  M 
x  O  O  f 

u  « 


3  *,  «  M 

|||t 

x  “  u  t 
“  §  ^ 
u 


E 

<y 

x 

U 


rsi  oc  Tt  r~  m  v.  r-. 

^  n  K  (N  -  n  n 


800883  o  00  00 

U  Ul2  LJ  UJ  UJ  mm  UJ  ^  LLa  ti*  ^  y  m  Lll 

if,  O  ’T.  O  ^  ^  ^  ^  r'  ^  ^  't. 

»  ri  -  <o  ^  rS—  —  rr 


uu^uuuuu^uuuuu 

zzfczzzzz^zzzzz 


!SS8S: 


—  r-,  n  5  rs  3  it,  < 

o  o  o  o  o  o  o  < 

uunju:uii:u!^uuuu:ujL: 

•oinOpooM  —  <-  o  vo  ri  tt  Oi  3 
~  —  rS  ri  ~  uS  «ri  —  — 


- Nr,  —  p"-'  ^  N  n  n  o  -  r, 

OOOOOOp..  009000 

uiDuuuuJUJ^uJLJiuunuu: 

(Nr40f40'!>»4-33CO,(N- 
0404040404  —  ”  n  OO  OO  d  -  — 


<  <  I 


<<<<<, 


ZZgZZZZZ! 


.<<<<< 
!  z  z  z  z  z 


vc  3  n  3  in  3  rs  m  n  s  04  s  r, 
0600060  000060 

LULUUUJUJLUuj^UJujLLJujuJUJ 

OO^r)‘np*OiO‘^>04ppCpv'; 
tr  n  ri  04  o  ifi  n  tt  04  ifi  O'  O  o 


S3  m  n  o  n  < 

09999' 

UJUJUJLlJLiJUJLU^UjujujuJLjJUj 

ooooopp,<-,tpopop 

3  ri  o  ifl  -  ifi  -  —  04  iH  ri  n  ifi 


00  00  f>  00 


„-.v1_-OI3“i 


8098969099 
LULlJLiJUJujujuJUujuj^^UUJ 
©odaindrivciriirri  tt  — 


99099991 
UJUUJujubuJUUJLljujujUJUJUj 
— ;inoinoor4r)p  -  o;  o*  3  04  o) 
N-3ojvO(N33-nO'3ob“ 


r'Mfiooipoo'Oifxfi'O^ifiinif) 

00009009909990 

UJLUUJtUUJUJUJUJLlJUJUJLUUJuj 

C’TnnO'f-NOJOi-on-- 
vc^r  —  o-rs\D  —  —  rd  —  04  —  r~~ 


if  ifi  r,  in  3  \C'  't  n  o  n  't  *t  ifi 

99990099000900 

ujuuiiiuuiujuujujuuujuj 

OV'PO  —  ONO'QOO'OOO'OO^IO,-^ 

oo'doi  —  04©'  —  —  rr— —  o-iiri 


8  004  —  —  —  —  0404  —  —  04  —  O 
OO0O0OOOOOOOO 

+  +  +  1  +  I  +  +  +  +  +  +  +  + 

pi  (ti  m  LLl  fri  UJ  rT i  |ii  t t  1  in  r t  1  m  qj  tii 

O-O^o^^^ori-ifiooN 

O'l/S  —  °°  oi  ^  - ■  —  ro  —  ro  —  oi^f 


—  —  X 

>  =  Q 

Cc  os 

£  e  e  I  i  ©  5 

!  .a  E  S  -2  !  !  S- 

c  2  n  ORXX  2«-^  =  .E  >>2 

<<CDfflUUUJ2Zt/)NUI 


o  X 


NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  1c  DEPOT  WORKER 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  1c  CONSTRUCTION  WORKER 
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CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  1c  TEST  PITS  EP-01-114  AND  EP-01-115  HOT  SPOT  CONSTRUCTION  WORKER 
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OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  lc) 


LEAD  MODEL  Version  0.99d 


iTR  CONCENTRATION:  0.100  ug  Pb/tr.3  DEFAULT 
door  AIR  Pb  Cone:  30.0  percent  of  outdoor, 
jt'ner  AIR  Parameters: 


Age 

Time  Outdoors  (hr) 

Vent.  Rate 

0-1 

1.0 

2.0 

1-2 

2.0 

3.0 

2-3 

3.0 

5.0 

3-4 

4.0 

5.0 

4-5 

4.0 

5.0 

5-6 

4.0 

7.0 

6-7 

4.0 

7.0 

defaul: 


DRINKING  WATER  Cone:  <*.00  ug  Pb/L 
WATER  Consumption:  DEFAULT 


DEFAULT 


SOIL  &  DUST: 


Soil : 

cons 

rant  cone . 

Dust : 

cons 

tant  c one . 

Age 

Soil  (ug  Pb/g) 

House  Dust 

0-1 

70.3 

200.0 

1-2 

70.3 

200.0 

2-3 

70.3 

200.0 

3-4 

70.3 

200.0 

u  -  5 

70.3 

200.0 

3-6 

70.3 

200.0 

6-7 

70.3 

200.0 

Addle 

ional 

Dust  Sources:  None 

DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day  DEFAULT 


MATERNAL  CONTRIBUTION:  Infant  Model 
Maternal  Blood  Cone:  1.50  ug  Pb'dL 


Lung  Abs .  (% ) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 


;D  BLOOD  Pb  anc  Pb  U 


S 


Di.ooc  Leve. 
i  ug/dL'' 


’  Ut,  •'  CSV 


c 


£  Or 
7  .  4- 
£.0= 


Soil+Dust  Uptake 
(ug/day ) 


3.36 
5  .  30 
5.35 
5  .<*1 
<* .  07 
3.66 
3.49 


.R 


Diet  Uptake 
(ug/day i 


Water  Uptake 
i ug /dav ) 


Paint  Uptake 
(ug/day) 


Air  Uptake 
(ug/day) 


_  .  o  ■ 


:  .03 


0.2" 
0 . 92 
0.9" 


0.00 

0.00 

0.00 


0.02 

0.03 

0.06 


m 


3 : 

t-  -  3  ! 
5-6: 
6  - - : 


2.94 

2.88 

3.05 

3.36 


1.00 

0.00 

1.05 

0.00 

1 

o.oc 

1 . 1- 

0.00 

C.C~ 

0.0" 

C.0C 

O.O.? 


PROBABILITY  PERCENT 


LEAD 


SWMU  Id 


TOXICITY  INDICIES  FOR  SELECTION  OF  COPCs 
SWMU  Id  -  PROPELLANT  BURN  PAD 


3 

a 

a> 

£ 

£ 


o 


U 


c  s 
w  © 

£ 


c 

a> 

OJD  * 

O  £ 

C  ^ 

'E  - 

C5 

U 

^  T 

^  S 
50  *8 
C3 


2 

O 


o 

ON 

ON 


ON^f-ooooovonfn 
j  ^  r-  ^ - O 

ON^^oddddd 


IT) 

CO 

fO 

CO 

CO  04 

04  04  — 

O 

o 

© 

© 

©  ©, 

©  ©  o 

+ 

+ 

+ 

+ 

+  + 

+  +  ■+■ 

Ed 

Ed 

Ed 

Ed 

pa  Ed 

pa  pa  pa 

CO 

to 

04  CO 

o',  so  tn 

p 

so 

© 

O; 

CO  © 

\D  h  C 

c4 

;  OC 

to 

id 

d  Tt 

CO  04  O- 

o  o 
+  + 
pa  pa 

ON  ON 


X  50 

f  £ 

•S  o 

.O  o 
c  fe 
<u  .O 
tu 

o  X 

c  <u 

•n  •a 


2  S 

O  DC 

H  o 

S 

<s 

a 

o 

H 


to  to 

o  o 
+  + 
pa  pa 

O  oc 
04  — « 
oi  04 


|G 

§* 


®  a 
S  2 

Si  « 


S  •■= 
a  cs  od 
p  is 

I 

^  ft 

OJ  «J  B 

s  § 

u 


to  m  04  ro  cm 
o  o  o  o  o 


n  n  04 

o  o  o 


papapapapauauapupa 

ooooooooo 

©pppppppp 
oc  oi  0-*  — *  oi  co  co  to  oi 


ON  OO  g  I 


oo  x  w  ro  ro 
—  co^coddro  —  — 


-“CNiO-^OOONfOO 

OOOOOoOOOOOO 
,+  +  +  +  +•  +  +  +  +  +  + 
pauapapapawujtapapapapa 

04  co - rt  on  oo  —  oi  co  co 

—  CO— -04^---  «  —  —^0004 


x  y\ 

■sy 

•-  o 

o  U 

c 

<u  .O 
Wi  u“ 

o  x 
c  o 
*o 
c 


p 


^  o  o  o 

tf  rN  n  i — > 

04  dz  P-  — . 


C3  *" 
U  O 


c  *n 

o 

c 

o 

c 

s 

O 

H 


Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 


TEAD-N,  SWMU  Id  -  PROPELLANT  BURN  PANS 
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TEAD-N,  SWMU  Id  -  PROPELLANT  BURN  PANS 


X 

Cz3 

X 

X 

o 

* 

z 

o 

H 

u 

D 

H 

Z 

o 

u 


D 

H 

3 

b 

tt5 

£ 

CD 

Z 

o 

H 

< 

nJ 

U 

u 

X 

CD 

5 

Ed 

2 

X 


~  0 *  <■* 

5  w  ■a 

h  J  5 


« 

1  3 


w  i? 

i  S 


— •  a»  sj 

2  g  I 

O  «  « 


3  S.  5 

■a  £  s 

X  CO  £ 


8L  £ 


US 

O  ~  « 
v  t/3  u, 


I  2  II 

£  2  5  t 
-j  <  «  sp 


■I  2  |  I 

i-  o  -2  .a: 

3  <  |  ^ 


•leal 

§  |  2  ft 

J  <  O  E 


a  «  g  m 

1  =  B  «* 

2  5  F  «> 

S’  ^  S  E 

w  5  w 


E 

4f 

JC 

u 


PJ  pj 

ON  m 


ON 

oo 


2« 
^  m 


2« 
4  r- 


o 

<£| 

ro  A- 


PJ 


z  s 


g  2 
pj  pj 

Tt  in 
—  vC 


PJ  PJ 
O  <N 
rn  Tt 


PJ  PJ 

m  O 


O  O 

PJ  PJ 


PJ 

f- 

00 


PJ 

»n 


PJ 

r- 


U 


H 


X 

Q 

X 

£  a 

.2  c 
£  © 
"O  u 

C3  Jn 

U  U 


s  «•! 

e  n  © 

H  =  O' 


i  1 1 

a  £  § 


3  s 


U  c 


3  S 

fl  QS 


e 
0 6 


2  e 

o  X 


1 1 
*  s 

E 


i  ij 

£  Q  i 

E 


I  *  I 

0  a  t 

E 


£  "  ~ 

3  -  (5  Di 

Sc  B  x 
£  5  c  ® 
&  a-  S  E 
u  5  w 


cs  m  TtcN<riTf 

o  o  <  o  o  o  o 

W  PJ  Z  pj  PJ  PJ  pj 

cn  cn  vc  (N  on  r- 


cs 

o  o 
V  U  <  nS  U  U  U 

zzSzzz 


PJ  . 


CS 


m  tj*  in  Tf  m  Tt* 

o  o  o  p  o  o 

pj  pj  5  pj  pj  pj  pj 

rt  o  on  on  m  m 


m 


cs  —  cs  m 


m  m  ^  cs 

©  ©  ©  o  o  o 

pj  pj  5  pj  pj  pj  pj 

q  ffj  4  c>  iT)  \q 

oo  cs  Tf  cs  so  cn 


9  *  *  9 

gzzgzzz 


<  << 


n  «n  in^-m^ 
00.0000 

pj  PJ  5  pj  pj  PJ  PJ 
in  o  p  o  p  o 
rn  r-~  oo  —  on 


pj  pj  ^  pj  pj  pj  pj 

OO  AO  poo 
rJ  -J  rn  oo  cs  cn 


LXJ  LU  LLI  LU  III  Lii  HI 

CO  CO  r-.  CM  r-  ^  (D 

cvi  O)  in  CO  Is-  in  S-' 


PJ  PJ  PJ  PJ  PJ  PJ  PJ 
O  — *  CS |p  p  p  On 
in  cs  X  — '  -J  ro  cs 


rr  so  m  in  sn  vo 

o  o  p  o  pop 

pj  pj  pj  pj  pj  pj  pj 

p  P  Tt  P  p  p  — 

in  cs  —  —  -J  ~  ' 


8  5 


oj  —  rs  (N 
o  o  o  O  —  —  > 

4-  .  +  .  +•  +  \ 

PJ  PJ  PJ  PJ  PJ  PJ  PJ 

it  oo  oo  p  p  in  h 

cn  on  in  so  r-J  in  ^ 


«  X 
•I  Q 
2  x 


£1 


-ho 
P  £  •=  .p 
=  3  .£  c 

3  s  a  ° 


.3  *-  "O  y  —  i— <  — 

C-g  a  ^  2  _i  O 
rt  o  o  -  3  ^  > 

DDU  JS  P(nU 


PJ 


O 

PJ 


9 

pj 

p 

rt 


PJ 

ON 


o 

3 

a 


<D  "O 

3  « 


—  3 

D.W 


O  O 

z  z 


<  u 
z  z 


RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  Id  DEPOT  WORKER 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  Id  CONSTRUCTION  WORKER 
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OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  Id) 


LEAD  MODEL  Version  0.99d 


AIR  CONCENTRATION:  0.100  ug  Pb/m3  DEFAULT 
ndoor  AIR  Pb  Cone:  30.0  percent  of  outdoor, 
ijther  AIR  Parameters: 

Age  Time  Outdoors  (hr)  Vent.  Rate  (m3/day) 


0-1 


1.0 


2.0 


1-2 

2.0 

3.0 

2-3 

3.0 

5.0 

3-4 

4.0 

5.0 

4-5 

4.0 

5.0 

5-6 

4.0 

7.0 

6-7 

4.0 

7.0 

DIET:  DEFAULT 

DRINKING 

WATER 

Cone :  4 . 00  ug  Pb/L 

DEFAULT 

WATER 

Consumption:  DEFAULT 

SOIL  &  DUST: 

Soil : 

constant  cone. 

Dust : 

constant  cone. 

Age 

Soil  (ug  Pb/g) 

House  Dust 

0-1 

705.9 

200.0 

1-2 

705.9 

200.0 

2-3 

705.9 

200.0 

3-4 

705.9 

200.0 

4-5 

705.9 

200.0 

5-6 

705.9 

200.0 

1 

6-7 

705.9 

200.0 

Additional 

Dust  Sources:  None 

DEFAULT 

(ug  Pb/g) 


PAINT  Intake:  0.00  ug  Pb/day  DEFAULT 

MATERNAL  CONTRIBUTION:  Infant  Model 
Maternal  Blood  Cone:  2.50  ug  Pb/dL 


Lung  Abs.  (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 


CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 


YEAR 


0.5-1 

1-2 

2- 3 

3- 4 

4- 5 

5- 6 

6- 7 


1-2 

2-3 


Blood  Level 
(ug/dL) 


6.5 

7.4 
7.0 

6 . 6 

5.5 
4.7 
4.2 

Diet  Uptake 
(ug/day) 


2.40 

2.46 

2.82 


Total  Uptake 
(ug/day) 


12.24 

18.08 

18.81 

19.09 

15.61 

14.86 

14.69 

Water  Uptake 
(ug/day) 


0.35 

0.85 

0.90 


Soil+Dust  Uptake 
(ug/day) 


9.47 

14.74 
15.03 
15.32 
11.77 

10.74 

10.21 

Paint  Uptake 
(ug/day) 


0.00 

0.00 

0.00 


Air  Uptake 
(ug/day) 


0.02 

0.03 

0.06 


PROBABILITY  PERCENT 


SWMU  20 


TOXICITY  INDICIES  FOR  SELECTION  OF  COPCs 
SWMU  20  -  AED  DEACTIVATION  FURNACE  SITE 
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Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 
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RME  Reasonable  maximum  exposure 
TEAD-N  Tooele  Army  Depot  North  Area 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  20  DEPOT  WORKER 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  20  CONSTRUCTION  WORKER 
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OUTPUT  FROM  EPA  IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  20) 


LEAD  MODEL  Version  0.99d 


CONCENTRATION:  0.100  ug  Pb/m3  DEFAULT 

^  idoor  AIR  Pb  Cone:  30.0  percent  of  outdoor. 

Bother  AIR  Parameters:  „  ,  _  . 

^  Aqe  Time  Outdoors  (hr)  Vent.  Rate  (m3/day) 


Lung  Abs. 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32 . 0 


DIET:  DEFAULT 

DRINKING  WATER  Cone:  4.00  ug  Pb/L 
WATER  Consumption:  DEFAULT 


DEFAULT 


SOIL  &  DUST: 

Soil:  constant  cone. 

Dust:  constant  cone. 


Soil  (ug  Pb/g) 
946.1 
946.1 
946.1 
946.1 
946.1 
946.1 
946.1 


House  Dust  (ug  Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 


Additional  Dust  Sources:  None  DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day  DEFAULT 

MATERNAL  CONTRIBUTION:  Infant  Model 

Maternal  Blood  Cone:  2.50  ug  Pb/dL 


CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 


YEAR 

0.5-1: 
1-2  : 

2- 3  : 

3- 4  : 

4- 5: 

5- 6: 

6- 7  : 


0.5-1: 
1-2  : 
2-3 


Blood  Level 
(ug/dL) 


Diet  Uptake 
(ug/day) 

2 . 34 
2.39 
2.75 


Total  Uptake 
(ug/day) 

14.28 
21.19 
22 . 04 
22.45 
18.30 
17 . 36 
17 . 09 

Water  Uptake 
(ug/day) 

0.34 
0 . 83 
0.88 


Soil+Dust  Uptake 
(ug/day) 

11.58 
17.94 
18.36 
18.77 
14.53 
13.29 
12 . 66 

Paint  Uptake 
(ug/day) 

0.00 

0.00 

0.00 


Air  Uptake 
(ug/day) 

0.02 

0.03 

0.06 


3-4: 

2.70 

4-5: 

2.72 

5-6: 

2.91 

6-7 : 

3.24 

0.92 

0.99 

1.07 

1.09 


0.00 

0.00 

0.00 

0.00 


0.07 
0 . 07 
0.09 
0 . 09 


PROBABILITY  PERCENT 


LEAD 

# 


0  to  72  Months 


SWMU  21 
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(a)  Concentration  based  on  toxicity  equivalence  factor 


RME  RISK  CALCULATIONS  FOR  FURNACE  WORKERS 


e 

c  u 

i  g  % 

«  a 
■£  U 


oo  «  r>  a 

o  o  o  o  o 

m  rrS  m  rn  rn  y 


t~-  vO  t  O'' 

o  o  o  o 

[ArigglAiA 

Tt  —  IT,  \C 


vo  vo  r-  ov 

(-5  Q  OO 

ci  ia  y  y  «i  ci 

m  (N  ^  ^  it  r- 


—  O  O  —  m 

00000 
+  +  4-  +  +  <£ 

u  uj  uj  aJ  in  7 

in  p  rn  —  in 

—  CO  vd  "t  — * 


85  Sg 

■sailfiii 

OO  ^  tv  M 


00  «o  (N 

00  O  o 

+  +  <  <  +  7\ 

LU  LU  -7  -7  LU  LU 

m  r*~.  —  —  1/-,  O 


0)  4>  Q  C? 

s  8>  c  -? 

3  2  ,®  M 

«  <W  O  Nd 


W  V  JS  {? 
S  ■? 
«5  «  g  5f 

^  i  i  t 

-  ^  5  s 


C  C£  6  TJ 

IsqI 

2t 
<  ©  £ 


LU  LU  LU  LU  LU  LU 
O  00  N  -  VC  O 
td  <n  —  —  — 


•f  J„ 

^  w  ex 
0;  i  ^ 

s  1  f) 
i|I 

£•  = 
a  u 


—  0<NO\0  — 
O  O  O  O  o  O 

+  +  +  +  ; X  7s 

LU  a  LU  a  L^  LU 
vq  —  tt  — ;  o 

—  —  Tj-  vO  O'1  Ov 


£-'  u  «  JC  -  =  ^ 

<  OQ  u  U  Q  «N 


[ULUlULULULULU^LULULULULU 
oO'cqcNhM^O'tq-ri 
fvj  o  ri  rl  r!  06  -  to  —  rd  cn  <n 


—  \0 

uuuuugSuuu 

zzzzzggzzz 

rd  to 


O  to  fsi  it  —  Tf  <0  m  in  tN  m  to 
OOOOOOO  00000 

aLUUJWLULULUyLULULULULU 
U  —  to  —  —  (N  vd  rt  td  —  <N  — 


—  tN  tN  it  —  Tt  Ifl  fOTf— 

OOOOOOO  OOOOO 

LULULULULULUU7LULULULULU 
hoooovoqoo'^qqooocoo 
rd  oi  rd  —  tN  sd  in  td  —  cn  —  oc 


Tf  m  in 

ZZ^ZZZZZ--^^^ 


!Szzz 


\o  if  o  't  tj-  n 
OOOOOOO 


r,  in  in  M  if 
,00000 


LULULULULULULU^LULULULULU 

ppininp*np  —  n  in  o  o  c 
d  d  rd  <n  d  id  -tr  d  d  06  d  d 


't  tj-  n  m  r,  w  2  —  it  m  —  Tf 

OOOOOOO  OOOOO 
LUtULULULULUUjSlULULULULU 
OOOOOOO'^'^^OOO 
■<d  rd  |d  in  — ■  mi  — i  — *  rd  06  cd  in 


ootsootNfnin-^tnninit 


LULULULULUUJLULULULULULULU 
in  in  r-;  p  p  —  p  tN  rn  —  rn  it  it 
-  06  ri  cc  ri  d  d  -  d  d  d  d  'd 


c^i  —  tnotNOM'fMM'-Tf- 

OOOOOOOOO0OO0 

+  4-  +  +  +  +  +  +  +  I++1 

LULULULULULULULULU^LULU^ 
o  p  it  vq  —  Tt  cm  in  r-;  vq  —  o 
rd  —  in  —  dvd— ‘tNcdvod  — 


>»  p  p  E  E  g  _ 

o  .a  c  .2  .2  -g  p  §  y  5 

—  5  3  ">>  —  O  O  TJ  ©p  y  —  o 

c  £  ’§  w  «  i  i  S  .2  £  J=  .E 

<<D0  1DUUU  jS^hn 


NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


RME  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 


wuuwww 

Tj-  p  vq  r-;  CN  <N 
-  rn  ri  r!  o  - 


o  -  «  Tt  O  Tf  Tf 
p  o  O  O  o  o  o  . 


o  Tt  -  M  r, 
o  O  o  o  o 


pjWUJUJujUJUJ^mUJtiJUJW 
■5'^ONO-.-iri4oPt°lyD 
^  ~  irl  on  —  oc  rl  so  so  — *  oo  in 


B  g  W 
2  §  2 
■§  U 


W  W  UJ  w  w  K 

as  vo  p  ^ 

n  «'  w  m  - 


c  ** 
.©•pa 
«-  a> 

5  S5 
«  a  | 
s*a 


—  g  »n 

UU?!UUUUU+2UUU 

zzgzzzzzgSzzz 


i  I  -g 

la5 


W  W  5  7  w  tu 

Tt;  Cvi  *—  9 ;  © 

ON  9  — >  9 


11 1 
x  £  3 

Q  32  O' 


o  r,  N  -  it,  it.  ^  25  S3  22 
ooooopoopopp 

[luuutiupjyuwiiuu 


^  ts  ri  1 

— I  rn  —  so  so 


rt  O  Cv)  \0  9 

9  9  —  <N  — • 


o  «  Ctf 
w  o 


vO  t —  oo  O 

o  o  ©  — 

r,S  rA  u  U  ri\  J. 


V  = 
-  u  « 
«  re  •- 

j-  N  © 

05  § 
S  0 


p  —  — <  Tfr  —  Tt  Tf  M  ^  -  N  r, 

00 00009.00 pop 

W  W  uuwwwywwwww 

^Tf(3o\Dt^inoN^mOrJ’VDr4 


X^f  OO  \0  h  On 

-J  —  — :  9  as  9  oi 


in  p  9  9  ra 
—  in  — ■  00  9 


e  ^ 

.2  „  fe  « 

5  5.S  9 
I  ©  g  op 


—  o  o  —  »n 

o  o  o  c  o 

+•  +  +  +  +  < 

W  w  W  U  U  z 

in  9  tn  — #  in  ^ 

-  oc  vo  - 


■  =  ^  -o 

«e  m 
« « 


cn  m  »n 

<<2<<<<<22<<< 

zz^zzzz^gzzz 


■■  ^  £►> 

=  ^®-§ 
c  ©  W  (if) 

E 


p  —  «n  <n 

OO  O  o 

+  +  <  <  +  > 
PJ  UJ  Z  Z  W  W 

or,  \j->  *—  *—  r~-  OO 


^  ^  ^  run  m  (N  w  m  (N  Tt 

9999999  99999 

uw wawwujuuwwu 

O  o  in  »n  o  ci  O  **  <N j  in  o  p  o 
^  ri  r!  ri  ci  Tf  Tt  x  oi  't 


—  o 

g  fi.3  9 
A  ©  a  ec 

1/112 'a 

£ 


OO  p  <N 
OO  O  O 
+  +  <  <  +  • 
W  W  2  Z  ^  o 


sea 

= 


it  Tf  rJ  n  n  (N  O  —  rj-  rt  —  -'4- 

o  o  o  o  0  0  o  00P0P 

UUUJWWlillJi^  BUWU&] 
0000000^9  0000 
rt  ri  r-’  vS  ri  -  -  r!  00  ri  in 


o> 

SS  p 

<u  4)  Q  « 
£  M  s  9 

s  So  u 
P1> 

9  5  a  1c 

nJ  <  «  e 

•©  3 

c 


rt  cn  00  ©  <9  <9 
r-i  (N  n  00  ~  — 


a  ©  a 

®  p  <u  9 
£  2  ©  M 

3  S  c 

C/5  w  3 


WWWWWWWWWUJWWW 

or-rnpopfNrtm,  rnn,--oc 
rn--in— ^rt'vD— <?noc\d9  —  00 


g  ;n 
<u  o  ©  « 
C  DC  Q  -o 

’■g  ^  s  S 
3  >  i  M 

o! 


U3  tU  UU  U3  W  W 

rsjptNprsi  — 
iri  Tt  —  -  00  00 


.2  V, 

|  g  «  "f 

^  i  s  & 

|oQ^ 
3  I 


BUBBBB  W.W  W  W  UJ  UJ  W 
^  ^  t~~.  p  p  rn  c<q  rn  r-  p  r-; 

Ofn  —  rnoo—^tNin  —  —  otNin 


o  >> 

IjOj. 

at 

-j<o  s 


PJ  UJ  UJ  LU  UJ  UJ 
co  m,  Tf  — -  O 

in  in  —■  r-i  cn  r-] 


©  —  4»  9 

£2  S  » 

|OQ^ 
5  S. 


UUttJWWWWWWUJUJWW 
-  -  r.  oo  h  it,  a;  o\  q  Tj  -  so  - 
r^rf— <  n  oi  —  fsiincNi  —  —  cscn 


a  «  «  sd 

ill! 


'-OMOo- 
o  o  o  O  o  o 

uj  w  w  cS  w  w 

vo  —  P 


o 

o  o  ^ 

a  -  «  M 

lllf 

W  £  w 


N  —  noMor-i'toiM’"'^’- 
OOOOOOOPO0OP0 

WtUPJWWUQWWWWuJujUJ 
o  9  p  —  9  <n  in  r-  9  9  —  P 

<n  —  un  -J  9  o  — J  <n  00  0>  9  —  o 


g  c  E  £  *5 

•£  I  |  1  .1  *7 

v  >.  £  P  S  'O 
US  fe  ^  i  .2  -» 

<  QD  U  U  Q  r4 


>.  c  c  £  E 

C  #4  5  £  3  3 

2-|  S~  I  |  '£ 

•I  g  •=  t-%  e  s 

c  u.  re  o  re  -c  .c 


o  o*o  c  c  : 

^  ^  s  i  5 


U  U  U  J  2  ^  h 


NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


TEAD-N,  SWMU  21  -  DEACTIVATION  FURNACE 
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Total  Hazard  Index:  2E+01  7E+00  3E+00  2E+02  IE-03  2E+02 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  21  CONSTRUCTION  WORKER 
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OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  21) 


LEAD  MODEL  Version  0.99d 


ATR  CONCENTRATION:  0.100  ug  Pb/m3  DEFAULT 
^  idoor  AIR  Pb  Cone:  30.0  percent  of  outdoor, 
jther  AIR  Parameters : 


'*^r  Age 

Time  Outdoors  (hr) 

Vent .  Rate 

0-1 

1.0 

2.0 

1-2 

2.0 

3.0 

2-3 

3.0 

5.0 

3-4 

4.0 

5.0 

4-5 

4.0 

5.0 

5-6 

4.0 

7.0 

6-7 

4.0 

7.0 

DIET:  DEFAULT 

DRINKING 

WATER  Cone:  4.00  ug 

Pb/L  DEFAULT 

WATER  Consumption:  DEFAULT 

SOIL  &  DUST: 

Soil: 

constant  cone. 

Dust : 

constant  cone. 

Age 

Soil  (ug  Pb/g) 

House  Dust 

0-1 

14202.0 

200.0 

1-2 

14202.0 

200.0 

2-3 

14202.0 

200.0 

3-4 

14202.0 

200.0 

4-5 

14202.0 

200.0 

5-6 

14202.0 

200.0 

•  6-7 

14202.0 

200.0 

Additional  Dust  Sources:  None  DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day 

DEFAULT 

Lung  Abs .  (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 


MATERNAL  CONTRIBUTION:  Infant  Model 
Maternal  Blood  Cone:  2.50  ug  Pb/dL 


CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 


Blood  Level 

Total  Uptake 

YEAR 

(ug/dL) 

(ug/day) 

0.5-1 

35.8 

74.11 

1-2 

41.0 

108.59 

2-3 

39.2 

115.59 

3-4 

39.0 

122.70 

4-5 

34.7 

107.76 

5-6 

31.0 

105.22 

6-7 

28.3 

104.48 

1-2 


2-3 


Diet  Uptake 
(ug/day) 


1.21 

1.17 

1.40 


Water  Uptake 
(ug/day) 


0.18 

0.41 

0.45 


Soil+Dust  Uptake 
(ug/day) 


72.70 

106.97 

113.67 

120.72 

105.47 

102.60 

101.52 


Paint  Uptake 
(ug/day) 


0.00 

0.00 

0.00 


Air  Uptake 
(ug/day) 


0.02 

0.03 

0.06 


3-4 : 

1.43 

0.49 

0.00 

0.07 

4-5 : 

1.63 

0.59 

0.00 

0.07 

5-6 : 

1.85 

0.68 

0.00 

0.09 

6-7: 

2.14 

0.72 

0.00 

0.09 

PROBABILITY  PERCENT 


SWMU  34 


TOXICITY  INDICIES  SCREEN  FOR  SELECTION  OF  COPCs 
SWMU  34  -  PESTICIDE  STORAGE  AREA 
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Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 


RME  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 
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RME  RISK  CALCULATIONS  FOR  FUTURE  TEAD-N  RESIDENT 
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LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  34  DEPOT  WORKER 
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LEAD  IN  PRODUCE  =  10  ug/kg  or  0.00045  *  soil  lead  d  =  10.0  ug/kg 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  34  CONSTRUCTION  WORKER 
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EQUATIONS,  DIETARY  LEAD 

TOTAL  DIETARY  LEAD  =  .945  *  10  +  0.055  *  Pb  in  produce  (ug/kg)  =  10.0  ug/kg 

LEAD  IN  PRODUCE  =  10  ug/kg  or  0.00045  *  soil  lead  d  =  10.0  ug/kg 


OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  34) 


LEAD  MODEL  Version  0.99d 


AIR  CONCENTRATION:  0.100  ug  Pb/m3 

DEFAULT 

door 

AIR  Pb  Cone:  30.0  percent 

of  outdoor. 

^B^cher  AIR  Parameters: 

Age 

Time  Outdoors  (hr)  Vent.  Rate  (m3/day) 

Lung  Abs 

0-1 

1.0 

2.0 

32.0 

1-2 

2.0 

3.0 

32.0 

2-3 

3.0 

5.0 

32.0 

3-4 

4.0 

5.0 

32.0 

4-5 

4.0 

5.0 

32.0 

5-6 

4.0 

7.0 

32.0 

6-7 

4.0 

7.0 

32.0 

DIET :  DEFAULT 

DRINKING 

WATER  Cone:  4.00  ug  Pb/L 

DEFAULT 

WATER  Consumption:  DEFAULT 

SOIL  &  DUST: 

Soil: 

constant  cone. 

Dust : 

constant  cone. 

Age 

Soil  (ug  Pb/g)  House  Dust  (ug  Pb/g) 

0-1 

130.3 

200.0 

1-2 

130.3 

200.0 

2-3 

130.3 

200.0 

3-4 

130.3 

200.0 

4-5 

130.3 

200.0 

130.3 

200.0 

w 

130.3 

200 . 0 

(%) 


Additional  Dust  Sources:  None  DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day  DEFAULT 

MATERNAL  CONTRIBUTION:  Infant  Model 
Maternal  Blood  Cone:  2.50  ug  Pb/dL 


CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 


Blood  Level 

Total  Uptake 

YEAR 

(ug/dL) 

(ug/dav) 

>.5-1 

3.8 

6.92 

1-2 

4.1 

9.86 

2-3 

3.8 

10.35 

3-4 

3.6 

10.38 

4-5 

3.1 

8.80 

5-6 

2.7 

8.62 

6-7 

2.5 

8.73 

K 


Diet  Uptake 
(ug/day) 


Water  Uptake 
(ug/day) 


0.5-1:  2.56 

1- 2:  2.65 

2- 3:  3.00 


0.37 

0.92 

0.96 


Soil+Dust  Uptake 


(ug/day) 


3.97 

6.26 

6.32 

6.40 

4.82 

4.37 

4.14 

Paint  Uptake 
(ug/day) 


0.00 

0.00 

0.00 


Air  Uptake 
(ug/day) 


0.02 

0.03 

0.06 


3- 4:  2.92  0.99 

4- 5:  2.86  1-05 

5- 6-  3.04  1.11 

6- 7:  3.37  1.14 


0.00 

0.00 

0.00 

0.00 


0.07 

0.07 

0.09 

0.09 


PROBABILITY  PERCENT 


SWMU  37 


TOXICITY  INDICIES  SCREEN  FOR  SECTION  OF  COPCs 
SWMU  37  -  CONTAMINATED  WASTE  PROCESSOR 
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(a)  Concentrations  based  on  toxicity  equivalence  factors 

(b)  Concentrations  based  on  potency  equivalence  factors 


TEAD-N,  SWMU  37  -  CONTAMINATED  WASTE  PROCESSOR 
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TOXICITY  INDICIES  SCREEN  FOR  SELECTION  OF  COPCs 
SWMU  42  -  BOMB  WASHOUT  BUILDING 
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Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 
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NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
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EQUATIONS,  DIETARY  LEAD 

rOTAL  DIETARY  LEAD  =  .945  *  10  +  0.055  *  Pb  in  produce  (ug/kg)  =  10.0 

LEAD  IN  PRODUCE  =  10  ug/kg  or  0.00045  *  soil  lead  d  =  10.0 


OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  42) 


LEAD  MODEL  Version  0.99d 


AIR  CONCENTRATION:  0.100  ug 

Pb/m3  DEFAULT 

_  ado or 

AIR  Pb  Cone:  30.0  percent  of  outdoor. 

^^fc.jther  AIR  Parameters: 

Aee 

Time  Outdoors  (hr) 

Vent.  Rate 

(m3/day)  Lung  Abs 

0 

-1 

1.0 

2.0 

32.0 

1 

-2 

2.0 

3.0 

32.0 

2 

-3 

3.0 

5.0 

32.0 

3 

-4 

4.0 

5.0 

32.0 

4 

-5 

4.0 

5.0 

32.0 

5 

-6 

4.0 

7.0 

32.0 

6 

-7 

4.0 

7.0 

32.0 

DIET: 

DEFAULT 

DRINKING 

WATER  Cone:  4.00  ug 

Pb/L  DEFAULT 

WATER  Consumption:  DEFAULT 

SOIL  & 

DUST: 

Soil : 

constant  cone. 

Dust : 

constant  cone. 

Age 

Soil  (ug  Pb/g) 

House  Dust 

(ug  Pb/g) 

0 

-i 

7609.2 

200.0 

1 

-2 

7609.2 

200.0 

2 

-3 

7609.2 

200.0 

3 

-4 

7609.2 

200.0 

4 

-5 

7609.2 

200.0 

-6 

7609.2 

200.0 

•  « 

-7 

7609.2 

200.0 

Additional  Dust  Sources:  None  DEFAULT 

PAINT 

Intake:  0.00  ug  Pb/day 

DEFAULT 

MATERNAL 

CONTRIBUTION:  Infant  Model 

Maternal  Blood  Cone:  2.50 

ug  Pb/dL 

CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 

Blood  Level 

Total  Uptake 

Soil+Dust  Uptake 

YEAR 

(ug/dL) 

(ug/day) 

(ug/day) 

0.5-1 

25.4 

51.10 

49.35 

1-2 

29.1 

74.95 

72.94 

2-3 

27.9 

79.70 

77.33 

3-4 

27.5 

84.24 

81.78 

4-5 

24.1 

72.57 

69.80 

5-6 

21.2 

69.94 

66.82 

6-7 

19.1 

68.86 

65.37 

Diet  Uptake 

Water  Uptake 

Paint  Uptake 

YR 

(ug/day) 

(ug/day) 

(ug/day) 

^T.5-1 

1.51 

0.22 

0.00 

1-2 

1.47 

0.51 

0.00 

-  2-3 

1.75 

0.56 

0.00 

Air  Uptake 
(ug/day) 


PROBABILITY  PERCENT 


SWMU  45 
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Contaminants  of  potential  concern  (COPCs)  are  in  bold  and  underlined. 


Lxposure  Exposure  Exposure  Lifetime  Lifetime  Lifetime  Lifetime  Lifetime  Oral  Oral  Oral  Dermal 

P"int  Point  Point  Average  Average  Average  Average  Average  Slope  Slope  Dermal  Inhalation  Oral  Dermal  Cancer  Cancer  Inhalation 

Concentration  Concentration  Concentration  Oral  Dose  Dermal  Dose  Oral  Dose  Dermal  Dose  Inhalation  Dose  Factor  Factor  Slope  Slope  Cancer  Cancer  Risk  Risk  Cancer  Total 

Sediment  Surface  Water  Soil  Sediment  Sediment  Surface  Water  Surface  Water  Soil  Water  Soil  Factor  Factor  Risk  Risk  Surface  Surface  Risk  Cancer 

Chemical  (mg/kg)  (}ig/l)  (mg/kg)  (mg/kg-day)  (mg/kg-duy)  (mg/kg-day)  (mg/kg-day)  (mg/kg-dny)  (mg/kg-day)-l  (mg/kg-day)-l  (mg/kg-day)-l  (mgfkg-day)-l  Sediment  Sediment  Water  Water  Soil  Risk 
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RME  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 
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RME  Reasonable  maximum  exposure 
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TEAD-N,  SVVMU  45  •  STORMWATER  DISCHARGE  AREA 
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CTE  Central  tendency  exposure 
TEAD-N  Tooele  Army  Depot  North  Area 


LEAD  RISK  ASSESSMENT  SPREADSHEET 
CALIFORNIA  DEPARTMENT  OF  TOXIC  SUBSTANCES  CONTROL 
SWMU  45  CONSTRUCTION  WORKER 
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EQUATIONS,  DIETARY  LEAD 

TOTAL  DIETARY  LEAD  =  .945  *  10  +  0.055  *  Pb  in  produce  (ug/kg)  =  10.0  ug/kg 

LEAD  IN  PRODUCE  =  10  ug/kg  or  0.00045  *  soil  lead  d  =  10.0  ug/kg 


OUTPUT  FROM  EPA IEUBK  LEAD  0.5 
MODEL  FOR  CHILDREN  (SWMU  45) 


LEAD  MODEL  Version  0.99d 


AIR  CONCENTRATION:  0.100  ug  Pb/m3  DEFAULT 
'.ndoor  AIR  Pb  Cone:  30.0  percent  of  outdoor. 

Other  AIR  Parameters: 

Age  Time  Outdoors  (hr)  Vent.  Rate  (m3/day) 


1.0 


2.0 


Lung  Abs. 
32.0 


1-2 

2 . 0 

3.0 

32.0 

2-3 

3.0 

5.0 

32.0 

3-4 

4.0 

5.0 

32.0 

4-5 

4.0 

5.0 

32.0 

5-6 

4 . 0 

7 . 0 

32.0 

6-7 

4.0 

7.0 

32.0 

DIET:  DEFAULT 

DRINKING 

WATER  Cone:  4.00  ug  Pb/L  DEFAULT 

WATER 

Consumption:  DEFAULT 

SOIL  &  DUST: 

Soil : 

constant  cone. 

Dust: 

constant  cone. 

Age 

Soil  (ug  Pb/g) 

House  Dust 

(ug  Pb/g) 

0-1 

380.0 

200.0 

1-2 

380.0 

200.0 

2-3 

380.0 

200.0 

3-4 

380.0 

200.0 

4-5 

380.0 

200.0 

5-6 

380.0 

200.0 

380.0 

200.0 

Additional  Dust  Sources:  None  DEFAULT 

PAINT  Intake:  0.00  ug  Pb/day 

DEFAULT 

MATERNAL 

CONTRIBUTION:  Infant 

Model 

Maternal  Blood  Cone:  2.50 

ug  Pb/dL 

CALCULATED  BLOOD  Pb  and  Pb  UPTAKES: 

Blood  Level 

Total  Uptake 

Soil+Dust  Uptake 

YEAR 

(ug/dL) 

(ug/day) 

(ug/day) 

0.5-1: 

5.0 

9.31 

6.44 

1-2  : 

5.6 

13.58 

10.09 

2-3 : 

5.2 

14 . 15 

10.24 

3-4: 

5.0 

14.27 

10.39 

4-5 : 

4.2 

11.82 

7.90 

5-6: 

3.6 

11.37 

7.18 

6-7: 

3.3 

11.36 

6.81 

Diet  Uptake 

Water  Uptake 

Paint  Uptake 

:ar 

(ug/day) 

(ug/day) 

(ug/day) 

. 5-1 : 

2.49 

0.36 

0.00 

1-2: 

2.56 

0.89 

0.00 

2-3 : 

2.92 

0.94 

0.00 

(%) 


Air  Uptake 
(ug/day) 

0.02 

0.03 

0.06 


0.07 

0.07 

0.09 

0.09 


PROBABILITY  PERCENT 


LEAD  0.99d 


L8 


SWMU  48 


RME  RISK  CALCULATIONS  FOR  CONSTRUCTION  WORKER 
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NA  Not  applicable 

NC  Not  calculated 

RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


RME  RISK  CALCULATIONS  FOR  FUTURE  TEAD-N  RESIDENT 
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RME  Reasonable  maximum  exposure 

TEAD-N  Tooele  Army  Depot  North  Area 


SECTION  K-3 

SUMMARY  OF  THE  ECOLOGICAL  EVALUATIONS 
AND  ECOLOGICAL  TOXICITY  QUOTIENTS 


ECOLOGICAL  EVALUATION  OF  HER  2  COPECS 
SWMTJ  1 — MAIN  DEMOLITION  AREA 


RME 

Concentration 


Analyte 

in  Soil 
(mg/kg) 

Antimony 

1.3E+01 

Cadmium 

1.8E+01 

Chromium 

1.5E+01 

Cobalt 

4.7E+00 

Cyanide 

1.0E+00 

Lead 

3.8E+03 

Manganese 

1.1E+00 

Nickel 

1.4E+01 

Silver 

6.4E-01 

Mouse 


2.24 


0.17 


Dose 
fmg/kg/day) 


Kangaroo 
Rat  Rat 


Eco-Protective 

_  Concentration 

in  Soil 

Rabbit  (mg/kg) 


1.2 


0.92 


0.67 


0.1 


0.07 


0.05 


2-10 

1-5 

300 

5.0 

10.8 

100 

400 

1.50 

0.7-5 


NOAEL 

(mg/kg/dav) 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMU  lb— BURN  PAD 


Analyte 


RME 


Barium 

Cadmium 

Lead 

Silver 

Zinc 

2.4.6-Inmtrotoluene 


Dose 


ncemrauuii  _ 

in  Soil 
(mg/kg) 

Mouse 

Rat 

Kangaroo 

Rat 

Rabbit 

1.5E+02 

25.8 

13.86 

10.85 

7.7 

3.5E-01 

0.058 

0.03 

0.02 

0.018 

3.7E+01 

6.23 

3.35 

2.62 

1.86 

3.0E-01 

0.049 

0.026 

0.02 

0.015 

6.4E+01 

10.7 

5.75 

4.5 

3.2 

1.7E+00 

0.29 

0.15 

0.12 

0.08 

Eco-Protective 
Concentration 
in  Soil 
(mg/kg) 


20 

1-5 

100 

0.7-5 

240 


NOAEL 

(mg/kg/day) 


0.4 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMU  lc— TRASH  BURN  PITS 


Analyte 

0-0.5  feet 

Antimony 

Banum 

Cadmium 

Cobalt 

Copper 

Lead 

Manganese 

Silver 

Thallium 

Vanadium 

Zinc 

0-2.0  feet 
Antimony 
Barium 
Cadmium 
Cobalt 
Copper 
Lead 

Manganese 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 


RME 

Concentration _ 

in  Soil 

(mg/kg)  Mouse 


7.0E+00 

1.6E+02 

2.3E+01 

4.6E+00 

4.6E+01 

1.4E+02 

3.7E+02 

3.1E+01 

3.3E+00 

1.9E+01 

1.5E+02 

6.5E+00 

2.0E+02 

2.0E+01 

4.5E+00 

4.6E+01 

L3E+02 

3.8E+02 

1.3E+01 

2.7E+01 

3.3E+00 

1.8E+01 

2.5E+02 


Dose 
(mg/kg/day) 


2.16 


Rat 


Kangaroo 
Rat 


Eco-Protective 

_  Concentration 

in  Soil  NOAEL 

Rabbit  (mg/kg)  (mg/kg/da> 


1.17 

0.63 

0.49 

0.35 

2-10 

26.8 

14.4 

11.2 

8.0 

20 

3.85 

2.07 

1.62 

1.15 

1-5 

0.77 

0.41 

0.32 

0.23 

5 

7.7 

4.14 

3.24 

2.3 

600 

22.6 

12.1 

9.5 

6.75 

100 

62.6 

33.6 

26.3 

18.7 

400 

5.21 

K> 

bo 

2.2 

1.55 

2.0 

0.55 

0.29 

0.23 

0.16 

1.0 

3.23 

1.74 

1.36 

0.96 

10 

24.8 

13.3 

10.4 

7.4 

240 

1.1 

2-10 

33.5 

18 

14.1 

10 

20 

1.16 


0.91 


0.645 


1-5 

5 

600 

100 

400 

150 

2.0 

1.0 


400 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMU  Id — PROPELLANT  BURN  PANS 


Analyte 

RME 

Concentration 
in  Soil 
(mg/kg) 

Barium 

3.2E+02 

Cadmium 

1 .6E+00 

Lead 

1.3E+03 

Thallium 

9.8E+00 

2.4-Dinitrotoluene 

7.0E-01 

Dose 

(mg/kg/day) 

Kangaroo 

Mouse  Rat  Rat 


54.1  29.07  22.8 

0.26  0.14  0.11 

212.7  190.5  9.5 

1.64  0.88  0.69 

0.117  0.06  0.049 


Eco- Protective 

_  Concentration 

in  Soil  NOAEL 

Rabbit  (mg/kg)  (mg/kg/day) 


16.15  20 

0.08  1-5 

63.5  100 

0.49  1.0 

0.035  3.9 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMTJ  20 _ AED  DEACTTV  ATION  FURNACE  SITE 


Analyte 

RME 

Concentration 

Dose 

(mg/kg/dav) 

Eco-Protective 
Concentration 
in  Soil 
(mg/kg) 

NOAEL 

(mg/kg/dav) 

in  Soil 
(mg/kg) 

Moose 

Rat 

Kangaroo 

Rat 

Rabbit 

Antimonv 

2.1E+01 

0.007 

0.036 

0.007 

0.15 

2-10 

Barium 

5.4E+02 

90.78 

49 

Cl 

00 

27.1 

20 

Cadmium 

1.2E+01 

1.84 

1.0 

0.817 

0.58 

1-5 

inn 

Lead 

2.0E+03 

328 

1UU 

Manganese 

2.9E+02 

48.4 

26 

20.3 

14.45 

400 

1  A 

Thallium 

3.9E-01 

0.06 

0.03 

0.027 

0.02 

1  .U 

Zinc 

8.5E+00 

1.41 

0.76 

0.6 

0.423  : 

240 

ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMU  21 _ ■DEACTIVATION  FURNACE  BUILDING 


RME 

Concentration _ _ 

in  Soil 

Analyte  <mg/kg)  Mouse 


Dose 

(mg/kg/day) 

Kangaroo 
Rat  Rat 


Eco-Protective 

Concentration 

in  Soil  NOAEL 

Rabbit  (mg/kg)  (mg/kg/day) 


Antimony 

Arsenic 

Ban  urn 

Cadmium 

Chromium 

Copper 

Cyanide 

Lead 

Manganese 

Nickel 

Thallium 

Zinc 

2.4-Dinitrotoluene 

1 .3.5- Trinitrobenzene 

2.4.6- Trinitrotoluene 


3.0E+02  50.6 

1.7E+01 

5.4E+03 

4.1E+02 

1.3E+02 

1.1E+04 

2.1E+02  34.6  18.6  14.6 

2.5E+04 

8.7E+02 

1.0E+02 

4.6E+01 

1.1E+04 


8.1E-01 

0.13 

0.07 

0.056 

0.04 

1.3E+01 

9.2E-01 

0.15 

0.08 

0.06 

0.046 

2-10 

33 

1-5 

300 

600 

100 

400 

150 

1.0 

240 


10.8 


3.9 

0.4 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPE CS 
SWMU  37 _ CONTAMINATED  WASTE  PROCESSOR 


Analyte 


RME 

Concentration _ _ 

in  Soil 

(mg/kg)  Mouse 


Dose 

(mg/kg/day) 

Kangaroo 
Rat  Rat 


Eco-Protective 

Concentration 

in  Soil  NOAEL 

Rabbit  tmg/kg)  tmp/kg/day) 


Zinc 

2  A. 6-1  rinitrotoluene 


1.4E+02  24 

5.0E-01  0.108 


12.87  10.08 

0.04  0.036 


9.15  240 

0.02 


0.4 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMU  42— BOMB  WASHOUT  BUILDING 


RME 

Concentration 
in  Soil 


Analyte 

(mg/kg) 

Antimony 

2.4E+02 

Arsenic 

2.2E+01 

Barium 

3.8E+03 

Chromium 

8.3E+01 

Copper 

1.9E+03 

Lead 

9.2E+03 

Manganese 

3.0E+02 

Mercury 

6.5E-02 

Nickel 

3.3E+01 

Thallium 

2.1E+01 

Vanadium 

1.4E+01 

Zinc 

8.5E+02 

2.4-Dinitrotoluene 

3.4E+00 

Dose 

_ _ (mg/kg/day) 

Kangaroo 

Mouse  Rat  Rat 


40.03  213  17.7 

3.6  1.9  13 


Eco-Protective 

_  Concentration 

in  Soil  NOAEL 

Rabbit  (mg/kg)  (mg/kg/day) 


11.95  2-10 

1.09  33 

20 
300 
600 
100 
400 
1000 
150 
1.0 
10 
240 


0.57 


0.31 


0.24 


0.17 


3.9 


ECOLOGICAL  EVALUATION  OF  TIER  2  COPECS 
SWMTJ  45-STORMWATER  DISCHARGE  AREA 


RME 

Concentration 

Dose 

(mg/kg/day) 

Analyte 

in  Soil 

(mg/kg)  Mouse 

Kangaroo 

Rat  Rat  Rabbit 

Lead 

8.0E+02  134.3 

72.2  56.5  40.1 

Eco-Protective 
Concentration 
in  Soil 
(mg/kg) 


100 


NOAEL 

(mg/kg/day) 


Analyte 

RME 

Concentration 
in  Sediment 
(mg/kg) 

Arsenic 

6.4E+01 

Cadmium 

6.0E+00 

Lead 

4.7E+02 

Thallium 

2.0E+01 

Vanadium 

2.8E+01 

PDT 

9.6E-02 

Dose 
(mg/kg/day) 


Mouse  Rat 


Kangaroo 
Rat 


Eco-Protective 
Concentration  in  Sediment 

(mg/kg) _ 

ER-M  EK-L  NOAEL 

(mg/kg/day) 


Rabbit  (mg/kg)  (mg/kg) 

25  2.0 

9.0  5.0 

110.0  35.0 


350  3.0 


Analyte 

RME 

Concentration 
in  Surface 
Water 
t(tg/i) 

Dose 

(mg/kg/day) 

Mouse 

Kangaroo 
Rat  Rat 

Rabbit 

Arsenic 

8.6E+00 

.04 

0.009 

0.007 

Barium 

1.1E+02 

.08 

0.12 

0.096 

Chromium 

1.2E+01 

.01 

0.01 

0.01 

Manganese 

5.8E+01 

.04 

0.06 

0.05 

Lead 

1.9E+00 

Toluene 

8.1E-01 

0.0006 

0.0008 

0.0007 

Eco-Protective 
Concentration  in  Water 

_ (ug/1) _ 

ER-M  “  ER-L 

(mg/kg)  (mg/kg) 


NOAEL 

(mg/kg/day) 


0.0008 

0.21 

10.8 

0.005 

10.0 

223 


SUMMARY  OF  ECOTOXICITY  QUOTIENTS 


